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PREFACE 



In the compilation of tliis volume it was inevital)k' tiiat the rocoril of tlic 
work of many medical officers who took a jirominont part in tlie apjilication of 
the various branches of "sanitation" to our Army, both at homo and abroad 
during the World War, could not separately be displayed. This is unfortunate 
since, in many instances, specific chapters liad been written by such officers 
with the thought in mind that these cbapters would be incorporated in the 
jiresent volume. To obviate repetition, and to follow the dictates of an exposi- 
tional evolution, sucli. manuscripts liad to ]>e utilized to the best advantage. 
In many instances, bibliographic references, in indicating the sources from wiiich 
our material was (k'rived, necessarily must serve as an acknowledgement of 
credit. On tlie otiier hand, since the volume comprises selected matter, no 
reference could be made to tiie work of innumerable officers, without doubt 
equally worthy of mention. Occasion is taken now to acknowledge credit to 
such officers, without whose work this volume would not have been possible. 
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INTRODUCTION 

Military sanitation may be defined, in general, as the prevention of disease 
in armies. More specifically, it consists in the practical application, under the 
divei"se conditions met in field, camp, or permanent garrison, of a system of 
principles relating to the preservation of health, commonly denominated as 
the science of hygiene. Military sanitation as a conserving agency is to be 
contrasted with the practice of military surgery and medicine, which aim to 
salvage individuals who have suffered wounds or who have become ill as a 
result of the failure of sanitary methods to give perfect protection to the 
soldier. 

Ordinarily little distinction has been made between the terms "military 
hygiene" and ''military sanitation." The study of hygiene has been directed 
usually along two distinct but converging lines, individual and public. Under 
individual or personal hygiene are grouped such mattere as cleanliness of the 
body, exercise, habits, association; while public hygiene considers those larger 
measures which, under the designation of "sanitary engineering," are insti- 
tuted for the welfare and protection of civil and military communities as units. 
Military sanitation, as practiced in the United States Army, includes in its 
sphere both personal and public hygiene and in addition makes use of all 
the well-established procedures which more recently have been gi'ouped under 
the heading of "preventive medicine." The term "care of troops" is some- 
times used as synonymous with military sanitation. In recent years the 
adjective "sanitary" has been applied to troops and organizations of the 
Medical Department. An example of this usage is the "Sanitary Train," 
which comprised the four field hospitals and four ambulance companies designed 
for the collection and care of the wounded and sick of a division in the field. 
In this sense tlie word "sanitary" has nothing to do with "sanitation" in its 
generally accepted meaning. 

In its scope military sanitation embraces all details which relate to the 
public health of a civil community, and in addition it takes cognizance of other 
factore which either do not enter into or can not be controlled in civilian life. 
On the one hand, civil and military hygienists tread on common ground as 
regards the consideration of site, soil, drainage, air, climate, altitude, habita- 
tions, ventilation, heating, lighting, care of the person, food, water, clothing, 
exercise, occupation, habits, morahty, parasites, disease-bearing insects, com- 
municable diseases, disinfection, disinfestation, disposal of excreta, garbage, 
manure, and other refuse, disposition of the dead, sanitary ordinances, inspec- 
tions, and vital statistics. On the other hand, conditions incident to the march, 
the camp, the trench, the crowded transport, and the battle field bring in other 
problems difficult of solution and practically unknown in civil life. Further- 
more, sanitary considerations of undoubted importance may have to be 
neglected because of military necessity, since war is waged in order to attain a 
decision of arms and not with high ideals of sanitation as its primary object. 
40081°— 26t^ 2 17 



18 SANITATION 

While the civilian public-health oflicial has to take his municipal population as 
he finds it, the military sanitarian can choose the bulk of his human material 
in the form of recruits, the proper selection of the soldier constituting one of 
the most important requirements for attaining satisfactory health conditions 
and the greatest degree of military effectiveness. The fundamental reason for 
military sanitation is not humanitarianism but increased military efTiciency, 
and the application of sanitary procedures to armies is of primary value only 
in so far as these procedures are adapted to the requirements of the military 
machine and assist in the struggle for victory. Failure to grasp this essential 
fact not infrequently has led to disappointment and disillusionment on the part 
of sanitarians unfamiliar with the requirements of armies in time of war. 

As to the general manner in which the Medical Department discharged 
its duties in respect to sanitation, it is considered best, for purposes of a com- 
plete understanding, to discuss this question at this time, since the text of this 
volume is so arranged as to deal with subjects separately. 

In our Army, no executive powers are conferred on the Medical Depart- 
ment save in strictly Medical Department commands. In general terms the 
Medical Department is charged with investigating the sanitary condition of 
the Army and making recommendations in reference thereto ; of advising with 
reference to the location of permanent camps and posts; the adoption of systems 
of water supply and purification, and the disposal of wastes; caring for the sick 
and wounded; making physical examinations of officers and enlisted men; the 
management and control of military hospitals: the recruitment, instruction, 
and control of the enlisted force of the Medical Department and of the Nurse 
Corps; and furnishing all medical and hospital supplies. The commanding 
officer universally is held responsible for the sanitation of his particular com- 
mand, just as he is for all other matters pertaining thereto. However, of recent 
years, the practice has become common for a commanding officer to delegate 
his powers in respect to sanitation to his principal medical officer, and sometimes 
to his sanitary inspector, by the issue of an order to the effect that directions 
given by these officers on matters of sanitation shall be regarded as the orders 
of the commanding officer. 

The duties of a medical officer acting in an advisory capacity are, in general, 
as follows: 

(1) To keep himself informed of existing conditions and, especially in the 
case of a moving command, of conditions that may be anticipated, which have 
a bearing upon the health and physical efficiency of the command. 

(2) To communicate to his commander such of this information as has a 
bearing upon military administration and to recommend such measures as the 
surgeon deems advisable to meet the existing or anticipated conditions. The 
scope of the information required, and of the field which recommendations must 
cover, varies greatly. It includes the training of the command in matters of 
personal hygiene and military sanitation; the provision of facilities for main- 
taining good sanitary conditions; and, in so far as they have a bearing upon the 
physical condition of the troops, the equipment of individuals and organiza- 
tions, the condition of buildings or other shelter occupied by troops, the char- 
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actcr and preparation of food, the suitability of clothing, the disposal of waste, 
and the disposition of the sick and wounded, including action on requests for 
leave or furlough on account of sickness. 

(3) To make prescribed reports and returns and to take such action on the 
reports and returns of his subordinates as may be required by existing regula- 
tions. 

(4) To perform such other duties as may be required of him by superior 
autlu)rity. 

While medical ofHcers acting as technical advisers of their commanders 
are responsible for pointing out insanitary conditions and making proper recom- 
mendations for their correction, the direct responsibility rests with the com- 
manders. If, however, the commander authorizes the medical officer to give 
orders in his name for the correction of defects, then the duties and respon- 
sibilities of the latter are correspondingly increased. Each senior medical 
officer is the sanitary adviser of his commanding officer. This extends from the 
smallest independent command to the War Department, of which the Surgeon 
General is the adviser. Advice of this character may be oral or written. A 
special form is provided for the latter; it bears the name "sanitary report," 
and is regularly made monthly from every command. The surgeon forwards 
it to the commanding officer, who returns it to the surgeon with his comments. 
The surgeon then forwards it through military channels to The Adjutant 
General, who then sends it to the Surgeon General for comment. When neces- 
sary the local commander concerned is called on for explanation of defects^ 
and ultimately directed to correct them if this lies within his power. Like 
action is taken in expeditionary forces, the reports not then being forwarded to 
the War Department. Special sanitary reports are resorted to in more imme- 
diate emergency and when it is deemed desirable that action be taken on some 
special insanitary condition. The channels through which they pass are those 
already specified. 

The professional training of the military services, in matters pertaining to 
sanitation, was carried out, prior to the World War, chiefly by the regular 
courses of instruction given medical officers at the Army Medical School in 
Washington, D. C, and at the Army service schools, Fort Leavenworth, by the 
courses given the members of the Medical Department in field hospitals, 
ambulance companies, and detachments, and by the teaching of hygiene to 
other branches of the Army. 

Hygiene is taught to cadets at West Point, conformably to the regulations 
for the United States Military Academy, and to commissioned officers of the 
Army at garrison and service schools, as prescribed by general orders issued 
from time to time for the regulation of military education in the Army. 

A principal duty of the surgeon of a line organization is to instruct, at 
suitable times designated by the commanding officer, the entire personnel of 
the organization in personal hygiene, and to train his subordinates in all 
departments of field sanitary work. 

One of the chief objects to be obtained by the Medical Department at 
camps of mobilization is described in the Manual for the Medical Department 
(1916, par. 594) as follows: 
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To instruct all individuals and organizations so far as practicable in personal and 
camp hygiene, and in addition to instruct Medical Department personnel, commissioned 
and enlisted, in the routine work of the Medical Department in tlie field. An imi)ortant 
factor in the instruction will be the object lesson afforded by the administration of the camp 
and the measures inaugurated for the maintenance of sanitary conditions therein. This 
instruction will be carried out under the immediate supervision of the camp surgeon acting 
under the direction of the deiiartmciit surgeon. It will be systematically arranged and will 
follow a definite program furnished by the department surgeon. 

Throughout the war the education of the Army was sustained, as required 
in the above-quoted paragraph, not only by medical officers attached to organi- 
zations, but also, and in an intensified manner, particularly as regards social 
hygiene, by the War Department. The activities of the Surgeon General's 
Office in connection with combatting venereal disease in the Army through 
educating the men were augmented by various civilian public-health agencies 
which on July 1, 1918, were placed under the direction of the United States 
Public Health Service. The educational facilities thus provided comprised 
syllabuses for lectures, lantern slides, and dramatic motion ])ictures whose 
themes were the dangers of acquiring venereal disease. 

As with other military regulations, any infraction of a sanitary regulation 
is liable to punishment. Such punishment is specially extended to failure to 
take the venereal prophylactic or, as interpreted in the American Expeditionary 
Forces, the appearance of venereal disease was regarded as prima facie evidence 
of failure to take prophylactic. 

Military practice enforces communication only through military channels; 
therefore, so far as the Army as a whole is concerned, advice or instruction 
on sanitary subjects can be published only in miUtary orders. This is done 
on the advice and recommendation of the Medical Department. Technical 
advice is, however, transmitted directly by higher to lower medical authority. 

All research investigations of sanitary subjects are carried on solely by 
the Medical Department. 

The role of the Medical Department is purely advisory in so far as con- 
struction, sewage, water supply, etc., are concerned. It supplied no sanitary 
apparatus during the World War, though it did supply all of its own scientific 
apparatus. 

Contrary to the case in some other armies, prophylaxis by means of vacci- 
nation, typhoid inoculation, etc., had the full support of the War Department, 
so that no difficulties were placed in the way of the Medical Department in 
this respect. In fact, if discovery of other similar methods had been made 
during the war there is httle doubt but that they would have been adopted in 
the main. Scientific measures having to do with protecting the health of troops 
centered in the medical officers of the Army. These officers were notably 
assisted, however, by scientists in correlated fields. Entomologists and many 
sanitary engineers were commissioned in the Sanitary Corps and performed 
most valuable services in their specialties. Not only was there a Medical 
Department enlisted force, but this was also true for the Sanitary Corps. 
Members of the latter were very largely used for antimalarial work. 
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CHAPTER I 

SANITARY INSPECTION 

The principle of having sanitary inspections made by medical officers 
was established in our Army by a general order of April 21, 1818. As actually 
carried out the practice eventuated in two classes of inspectors, viz, local and 
general. 

LOCAL SANITARY INSPECTIONS 

In our Army, both in peace and in war, the senior medical officer, either 
in person or by deputy, is the sanitary inspector of the command to which he 
belongs. The following regulations on this subject w^ere in effect when we 
entered the war in 1917, and were not materially changed during the war:' 

1387. The surgeon of every post or command, under the direction of the commanding 
officer, will .supervise its Ingicne and recommend such measures as he may deem necessary 
to prevent or diminish disease. He will examine, at least once a month, the sanitary con- 
dition of the public buildings and groimds, the drainage, tlie sewerage, the condition of all 
sanitary appliances, including incinerators, sterilizers, filters, and odorless excavators, the 
amount and potability of the water supply, the character and cooking of the food, including 
the quality of the milk and the condition of the dairies from which it is obtained, and tlic 
character and causes of prevailing diseases and measures taken to prevent them. Imme- 
diately after such examination he will report thereon in writing to the commanding officer, 
noting also in the report tlie dates on which the prescribed physical inspections of the various 
organizations of the command were made, the number of new cases of venereal disease which 
appeared in the command, the ratio of the same per 1,000 of strength, and the number of 
venereal prophylactic treatments given, with such recommendations as he may deem proper. 
The conunanding officer will forward the report, through military channels, to The Adjutant 
General of the Army, noting thereon his views and the action taken by him; and should he 
have deemed the action recommended by the surgeon impracticable or undesirable, he will 
state fully his objections. The commanding officer will furnish the surgeon with a copy of 
his indorsement forwarding the report. Special sanitary reports will take the same course 
as the regular monthly sanitary reports. As far as practicable intermediate commanders 
will correct sanitary defects, noting their action by indorsement. 

Sanitary inspections of a general hospital or other establishment or organization of the 
Medical Department will be made under the direction of the medical officer in command, 
by a junior medical officer assigned to that duty, who will report in writing to the command- 
ing officer. The latter will forward the reports through military channels to the Surgeon 
General, indicating his action by indorsement thereon. The commanding officer will keep 
an appropriate record of the reports and his indorsements. (C. A. R., No. 25.) 

414. The sanitary reports called for by Army Regulations constitute a record of the 
sanitary conditions of a post or command month by month and should be complete either 
in themselves or by reference. A duplicate of each report will be retained with the medical 
records of the post or command. At a permanent post the duplicates will be filed in and 
form a part of its medical history. 
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415. Important changes in sanitary conditions occurring during tlie montli will be fully- 
described in the monthly report, Form 50. When, however, there has been no important 
change and there are no readily preventable sanitary defects remaining uncorrected, it will 
not be necessary to report in full under each heading of the form. Under these circumstances 
a general statement under each heading should be made, referring by date to the previous 
reports which contain more extended information on the subject. 

416. While the monthly sanitary reports are commonly used as the form of communi- 
cation for suggestions requiring administrative action, the medical officer may, if he desires, 
make important recommendations the subject of a special sanitary report. The fact that 
such a special report has been rendered will be referred to on the next monthly sanitary 
report, with a brief note as to its contents. 

417. When a regularly authorized sanitary inspector is present for duty with troops 
in the field the monthly sanitary report (Form 50) is not made by the surgeons of regimental 
and other similar organizations. 

The form used for the regular monthly sanitary inspections was as follows : ^ 

SANITARY REPORT 

For the month of , 191_-,at 



(Desigaation of post or coinmand.) 

From: The surgeon. 

To: The commanding officer. 

I submit the following report on the sanitary condition of this command during the month 
designated: 

1 . Public buildings and grounds or camps and their surroundings : , 

2. Drainage, sewerage, and disposal of wastes 

3. Sanitary appliances (filters, sterilizers, incinerators, odorless excavators, etc.) j 

4. Water supply 

, 

5. Food supply and its preparation j 

(a) Quality of the milk I 

(b) Condition of dairies ] 

6. Clothing of the men 



7. Character and causes of prevailing diseases and measures taken to prevent them- 

8. Dates of semimonthly physical inspections of the command (by organizations) 



(a) Number of new cases of venereal diseases, ; rate per thousand of 

strength 

(6) Number of venereal prophylactic treatments given 

9. Recommendations 



, U. S. Army. 

Date, , 191-. 

Sanitary inspections in commands were made throughout the war, and on 
the facts established by them mainly were based prompt action for the local 
correction of sanitary defects. 

While these local inspections began with regiments and other smaller 
independent units, they did not cease there; divisions, camps, and depart- 
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mcnts also had their sanitary inspectors who reported direct to their respective 
commandei-s, who in turn were held responsible for the sanitation as well as 
all other matters having to do with their commands." 

GENERAL SANITARY INSPECTION 

DEVELOPMENT OF GENERAL SANITARY INSPECTION SERVICE, SURGEON 
GENERAL'S OFFICE, DURING THE WORLD WAR 

Like many other of the Medical Department activities at the outbreak 
of the war, the sanitary inspection service grew up without formal order or 
organization.* That the necessity for such inspections was at once tacitly 
accepted by the higher military authorities, is indicated by the issuance of the 
necessary travel orders by The Adjutant General. In anticipation of the 
future growth of the inspection service of the Surgeon General's OfHce, one 
of the Surgeon General's assistants, on November 13, 1917, recommended 
the centralized control and coordination of such service.^ The principles of the 
recommendation referred to were approved by the Surgeon General,'' and on 
January 1, 1918, the inspection service was definitely organized as a section of 
the division of sanitation. 

The tendency for each professional division or section of the Surgeon 
General's Office to have inspectors for investigating exclusively the handling 
of its particular line of professional work in camp or in hospital had gradually 
developed in 1917 and persisted in an increasing degree. These inspectors, 
almost without exception, were temporary officers with relatively little 
knowledge of military matters, though experts in their respective technical 
subjects. The practice of independent inspection for every specialty was 
bound to result in duplication of travel, effort, and expense, and also in a lack 
of centralized knowledge regarding conditions, with consequent confusion due 
to diverse recommendations by different inspectors who frequently, due to 
inexperience in military affairs, viewed the administration of a camp or hospital 
chiefly from the standpoint of their own specialties. Therefore, to centralize 
and control such inspections, the following office order was issued: 

Office Order No. 7. 

Surgeon General's Office, Wab Department, 

February 20, 1918. 
1. Hereafter all inspections for the various divisions of the Surgeon General's Office 
will be authorized and ordered only through the inspection section of the sanitary division. 

W. C. GonoAS, 
Surgeon General, U. S. Army. 

This centralization of professional and technical inspections, as distin- 
guished from general sanitary inspections, continued in force for a time, but 
the desire for very frequent independent inspection by each professional division 
or section of the Surgeon General's Office remained and ultimately resulted 
in the appointment of "consultants," who visited the camps and hospitals 
ostensibly to consult regarding the cases pertaining to their specialities.* In 

" For details concerning sanitary inspectors in the theater of operations, see the second section of this volume, "Sani- 
tation in the American Expeditionary Forces," Chap. I. 

' For details concerning the organization of the division of sanitation of the Surgeon General's OflBce, see Vol. I, 
Chap. vm. 
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reality these officers acted as inspectors of their special services and snbniittcd 
extensive and detailed reports to their respective divisions or sections in the 
Surgeon General's Office. The consultants were not under the control of the 
inspection section nor of the division of sanitation. The inspectors of the 
inspection section, however, continued to inspect the professional services at 
all camps and hospitals, but this inspection was usually less detailed and 
technical than that made hj the consultant. 

PERSONNEL AND OPERATION OF SANITARY INSPECTION SECTION 

The personnel of the inspection section, during the period from January 1, 
1918, to the end of the war, consisted of an ofl&cer in charge, one and sometimes 
two assistants (medical officers), a force of civilian clerks, and a body of sanitary 
inspectors which varied in number from 4 to 8.-^ The majority of the inspectors 
were medical officers of the Regular Army, but during most of the period there 
were also two or more inspectors from the Sanitary Corps, representing the 
section of sanitary engineering and the section of food and nutrition. These 
Sanitary Corps officers made technical inspections, as needed, to investigate 
matters pertaining to their specialties. There was also in the section one 
officer from the United States Public Health Service who investigated matters 
relating to mosquito control." 

As finally organized, the officer in charge of the section, under the chief 
of the division of sanitation, was charged with preparing itineraries for in- j 
spectors, obtaining orders for the travel entailed, determining the scope of I 
the inspections, devising and altering questionnaires, handling the reports 
and recommendations of inspectors, and answering all kinds of complaints which i 
required a special inspection or which could be definitely replied to on the i 
basis of information already available in the filed inspection reports. The 
officer in charge also made many inspections himself in order to be thoroughly ' 
familiar with conditions in the various stations. \ 

The matter of preparing itineraries was a difficult one because there were 
never sufficient inspectors. Consequently, in deciding on a course for any 
given inspector it was necessary to weigh carefully the respective needs of 
many stations in the area to be covered and to select for a visit only those 
points where sanitary problems appeared most urgent. Usually on an in- 
spection trip the officer visited from 6 to 10 stations, the intention being that 
the trip should require about two weeks, rarely three. A card index was kept 
of aU inspections made, but for convenience of the officer in charge of the section 
a charting scheme was devised to enable him to readily keep track of the work 
and to visualize the future needs." Charts prepared like the following were 
kept mounted on cardboard and hung in a row on the wall of his office, new 
sheets being superimposed as old ones became filled; more than a dozen 
separate charts were required to contain the names of all stations which were 
being inspected at the height of the miUtary activities.' 
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Chart I. — Scheme 



'. to show what camps had been inspected, when, and hi/ whom 
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pen 






3/9 22 
PMA i WHW 


12-13 
WFT 






WFT 






" 1 
JBC? 






Dix 


fi/21 ' 28 
FWW WPC 


18-19 
WFT 


1 


1 


3-4 
WPC 




23 
JBC 




23 
EKS 


Dodge 


8/12 
AET 




6 
WPC 




6 
WPC 






17 JBC 
EKS 






6/7 
WPC 


8-9 
LAC 


3-5 
WPC 


22 1 
WPC 1 


1" ' 
WPC 


24-27 

pen 




Gordon 


7/17 
FWW 


12 
JLM 






13 ' 
IIBMd'i 


17-18 
JBC i 


12-13 
JBC 






8/15 
AET 




12 
LAC 


7-8 
WPC 




' 9 
i WPC 






16 
JBC 








7/20 
FWW 




16 
AET 


JHW 




9-10 ! ' 
HBMcIj 




11 
ERS 


u 

JBC 






Knox 




16 
FHM 1 




28 
WPC 


I 





29 
JBC 










8/11 
FWW 


4 
AET 




6-7 
lIBMcI 




5-7 
1 RBM 






Lewis .. 


7/23-6 
WPC 










17 
JBC 




i 


9-10 
WPC 




Meade.-- 


3/4 
AET 




30 JBG 
8 AET 






7 
AET 






9 
WPC 






Merritt - 


6/25 
AET 








30 
JBC 












Mills 


6/26 
AET 










3 i 4 
JBC WPC 










Pike-.: 


7/16 
AET 




n-12 
LAC 


1 
WPC 


21-22 
HBMcI 




1 15 
WPC 






30-31 

pen 




Sherman 


8/9 
AET 




8 JLM 
15 LAC 


5 
WFT 




' 21-22 

WPC 




19 
JBC 






Taylor 


7/19 
AET 




13-14 
LAC 


10 
WFT 


28-29 
WPC 




30-31 
JBC 








Travis - 


9/20 
WFL 


21 
WFL 


I 16 
WFL 




5 
WFL 






31 
JBC 




Upton- - 


6/25 
FWW 




15-16 'i 
WFT 




10 
WFT 








5-7 
WPC 







As soon as an inspection was diroctod by formal War Department order, 
the initials of the inspector were placed in the appropriate space for the month, 
opposite the camps to be inspected. The day of the month was added when 
the inspection- had been completed. By glancing at these charts the officer in 
charge of the section could visualize the inspection situation and at once 
determine when stations had last been inspected and what ones were due for 
a visit. One chart was kept for National Army cantonments, one for National 
Guard camps, several for aviation stations, others for general hospitals, and a 
number for miscellaneous camps and other stations. An alphabetical list of 
stations was hung on the wall beside these charts, a reference to the chart 
number being made after the name of each station. 

Having decided upon the most suitable itinerary for an inspector, the 
officer in charge of the section prepared a memorandum, addressed to the per- 
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sonnel division of the Surgeon General's Office, wliich was cluirged with the 
duty of obtaining orders for Medical Department personnel from Tlie Adjutant 
General. In emergency the order could ho obtained the same day the memo- 
randum was written. 

Reports of inspectors were prepared in quadruplicate and turned over by 
the inspector to the officer in charge of the section or to his assistant. One 
copy was filed in the central files of the Surgeon General's Office and one was 
kept in a small special file in the division of sanitation. This last-mentioned 
file was found indispensable for quick reference. In the case of hospitals, one 
copy was sent to the hospital division of the Surgeon General's Office, which 
was responsible for carrying out the corrective measures necessary in hospitals. 
A copy of reports on aviation stations was sent to the chief surgeon of the Air 
Service. A copy was circulated among the different officers in the Surgeon 
General's Office for their information. Matters pertaining to divisions of the 
Surgeon General's Office, other than the hospital division, were extracted and 
sent to the appropriate divisions for necessary administrative action. Ques- 
tions outside the jurisdiction of the Surgeon General's Office were taken up 
verbally or by letter with the proper sections of the War Department. As 
far as possible the records of the corrective action taken were gathered together 
by the inspection section and filed with the reports to which they pertained. 

SCOPE OF SANITARY INSPECTION SERVICE 

Geographically the sanitary inspection service covered all stations, within 
the continental limits of the United States, which were under the direct control 
of the War Department. This included the National Guard camps and 
National Army cantonments (32 in number), the many special camps (such 
as Quartermaster, Engineer, Medical Department, Tank Corps, etc.), embark- 
ation camps, the aviation fields, balloon schools, the technical schools, the 
recruit depots, the ordnance depots and arsenals, the ordnance proving grounds, 
the chemical plants, the remount stations, the quartermaster depots, aviation 
depots, the Army supply bases, the prison camps, the disciplinary barracks, 
the Students' Army Training Corps units, and the general hospitals. At all 
of the camps and other stations the inspections included the base or other 
station hospital. A detailed list of stations visited, together with dates of 
inspection and names of inspectors, is on file in the Surgeon General's Office.' 
Commands under control of commanders of the geographical departments were 
not, as a rule, inspected by the officers of the inspection section, since the sani- 
tary supervision of these stations was a function of the department surgeon.' 
A few exceptions were made to this general rule, at times particularly as regards 
the large base hospitals at Fort Sam Houston and Fort Bliss, Tex. 

In character of the stations visited, and in the detailed nature of the inspec- 
tion, the scope of the work varied materially from time to time. At the outset 
of the war, in the summer and early fall of 1917, the inspections were chiefly 
confined to National Army and National Guard camps, then in the process of 
construction.^ The investigations were almost exclusively "sanitary" in the 
civil sense of the word. Questions of barrack and hospital construction, water 
supply, sewage disposal, and protection of the health of the civilian laborers 
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were the ones chiefly demanding attention. In the late autumn, wlien raw 
troops in large numbers began to arrive at camps, the inspection problems 
increased. The great base hospitals w-cre being completed and had commenced 
to function in a half-finished state. Many very critical situations were presented 
by these hospitals, notably those having to do with the professional care of the 
sick, insufficient bed capacity, absence of hot water, and, in the tent camps, 
lack of sewer systems." In the camps generally shortage of clothing, lack of 
heating facilities, and epidemics of measles were paramount issues." During 
the winter of 1917-18 more commands directly under the administration of the 
War Department were established de novo, and others already existing were 
enormously increased. Such were the aviation fields (about 27 in number), the 
balloon schools (10 in number), the arsenals, the immense ordnance proving 
grounds, the numerous special camps, the new chemical plants, the very active 
recruit depots, the crowded disciplinary barracks, and the war prison camps. 
During this winter overcrowding and epidemics of measles, meningitis, and 
pneumonia called for special investigation." Gradually more and more general 
hospitals were opened and demanded careful inspection in view of the very 
limited amount of experienced personnel available for their administration. In 
the summer of 1918 all military activities were at their height and, in addition 
to other inspection features, the question of mosquito and fiy control required 
much detailed attention; this was particularly true at certain southern camps 
located in dangerously malarious regions." At the same time development 
battalions, and a little later convalescent centers, were demanding investiga- 
tion. Also the question of lousiness in camps was looked into at this period. 
In the fall of 1918, not only were nearly all camps being enlai^ed, but there 
was also inaugurated a novel policy regarding students in colleges and other 
educational institutions. The Students' Army Training Corps was organized '" 
and to inspect the nearly 600 separate military stations thus created the inspec- 
tion section had to establish a new branch and gather together additional 
inspectors.^ All of the larger Students' Army Training Corps units had been 
visited once at the date when the signing of the armistice put a stop to further 
activities along this line. In September and October, 1918, the pandemic of 
influenza threw a great strain on the inspection service; many special inspec- 
tions were made by the regular force of inspectors and by officers loaned from 
other divisions of the Surgeon General's Office." The signing of the armistice 
on November 11, 1918, put an end to progressive enlargement of the Military 
Establishment except in the direction of general hospitals necessary to receive 
and hold for definitive treatment the returning sick and wounded from overseas. 
The number and scope of inspections in these institutions increased during the 
winter of 1918-19 and the spring of 1919, continuing from then on, in decreasing 
degree, for many months. Throughout the whole period of the war, up to the 
beginning of the armistice, it had been necessary to supervise carefully the 
methods and accuracy of the physical examination required before recruits and 
drafted men were finally accepted for the Army." Shortly after the signing of 
the armistice extensive demobilization began and continued through the spring 
and summer of 1919, necessitating frequent inspection by the medical boards 
carrying out the physical examinations which were made prior to the discharge 
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of officers and enlisted men from the military service. The return from overseas 
of large numbers of soldiers durino; this period called for investigation as to the 
eflicacy of the delousing measures in use at the receiving camps in this country." 
At all periods during the war specific complaints from sources outside of the 
Army frequently were made the subject of special investigations; usually such 
complaints had little, if any, well-founded basis." 

As regards frequency of inspection, the service was never up to the desired 
standard. Originally it was contemplated that all commands directly under 
the War Department would be covered at least every two months and that 
special inspections would be made whenever epidemics, complaints, or other 
unusual events rendered it desirable. Owing to the impossibility of obtaining 
sufficient experienced and otherwise cjualified officers for the inspection section, 
it was impossible to maintain such a schedule. It became necessary to visit 
the more important points to the partial neglect of other stations. Usually 
three and sometimes five or six months intervened between inspections." 

As regards their character, the inspections carried out by a sanitary in- 
spector differed materially from those made by the Inspector General's Depart- 
ment. Less stress was laid on matters of a purely military nature and much 
more emphasis was placed upon matters largely professional or technical in 
nature, such as details of camp sanitation; general administration of hospitals; 
hospital trains and hospital ships; nursing and professional care of the sick; 
competency of medical officers, including qualifications of specialists: handling 
of infectious diseases; prevention of venereal disease; management of cjuarantine 
and detention camps; examination of food handlers; extra-cantonment health 
activities; ciuality and use of medical supplies; character and adecjuacy of 
hospital construction; management of bacteriological laboratoi'ies and X-ray 
laboratories; special diets; instruction of sanitary trains; mosquito and fly 
eradication; delousing procedures; water purification and sewage disposal; 
physical examination for entry into the service and prior to demobilization; 
development battalions and convalescent centers; physical reconstruction; 
vocational education. 

QUESTIONNAIRES AND REPORTS 

In the early development of the inspection section an important feature 
was the devising of standardized questionnaires for the purpose of enabling the 
inspector to gain the necessary information regarding the stations visited, and 
to record this information in a systematic manner for the use of the Surgeon 
General's Office. The questionnaires were altered from time to time to meet 
varying conditions, but in general grew more complicated until the time of the 
armistice. The original form was simple and covered relativeh* few points, 
these pertaining mainly to pure sanitation. As used in the first inspections, 
before the camps were completed and the hospital opened, the report was made 
under the following heads : " 

1. Situation and general surroundings of camp. 

2. Personnel (line). 

3. Progress of construction. 

4. Relations between camp sanitary officer and (a) constructing quartermaster, 

(6) local health authorities, (c) Public Health Service. 
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5. Water supi)ly. 

6. Food supply and messing facilities. 

7. Disposal of waste: (a) Garbage, (h) excreta, (c) manure, (<l) rnl)bish. 
S. General police. 

9. Drainage of site. 

10. Flies and mosquitoes. 

11. Sanitary conditions of surrounding communities. 

12. Activity of local boards of lioalth. 

1.3. Activity of United States Public Health Service. 

14. Prostitution. 

1.5. Venereal prophylaxis. 

If). Vaccination (smallpo.x). 

17. Typhoid prophylaxis. 

18. Health of clvihan employees. 

19. Health of surrounding civil jjopulation. 

20. Laundry facilities. 

21. Bathing and Ijath houses. 

22. Medical Department per.sonnel and efficiency. 

23. Medical supijlics. 

24. General estimate of the situation. 

With the opening of the base hospitals, the questionnaire was supplemented 
by paragraphs pertaining to hospital administration. Early in 1918 separate 
questionnaires were prepared for the camp proper and for the base hospital, and 
the latter questionnaire gradually increased in scope as the various divisions of 
the Surgeon General's Office called for more and more detailed information 
regarding the operation of the services under their immediate supervision. At 
the height of our military activities there were four questionnaire forms in use, 
one for camps and cantonments, one for base and general hospitals, one for 
development battalions, and one for the Students' Army Training Corps units.'^ 
For small stations the cjuestionnaire was appropriately modified by the in.spector. 
In the fall of 1919, when the camps were diminishing in size and the great base 
hospitals liad been transformed into comparatively small camp hospitals, a new 
questionnaire was devised which was suited to the needs of these reduced com- 
mands and was also equally apphcable to recruit depots and other permanent 
military posts in peace times. '^ The various questionnaires in use during the 
war were the result of much thought and experience and, therefore, of real value 
to future students of this subject. Consequently approximate copies of 
questionnaire and report forms are shown below in detail. The first two do not 
correspond absoutely with the questionnaire form in use at any given date, but 
are composites, indicating the maximum field covered during the entire war 
period, regardless of the fact that some of the matters touched on were not 
actually contemporaneous; therefore, they afford a very complete list of head- 
ings to be drawn upon in devising future forms of a similar nature. The 
questionnaire was, of course, not slavishly followed, but it served as a guide and 
helped the inspector to make his inspection complete; any sanitary features 
which required more particular investigation were fully studied and reported 
upon, whether or not the matter was covered by a paragraph of the question- 
naire. 
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Composite Questionnaire Covering all Features Rei-orted on at a Camp or 
Cantonment at Any Period During the War. Not all These Features Were 
Contemporaneous 

Report of Sanitary Inspection of Camp 

on , 1918 

By Col. M. C. 

1. Purpose, strengtli, and organization of camp; names of commanding generals of camp, 
division and depot brigade. 

2. Organization, efficiency, and equipment of sanitary units: 

(a) Names of inefficient medical officers and steps taken to eliminate them! 
(6) Camp surgeon's office; names, duties, and efficiency of commissioned personnel 
in office. 

(c) Division surgeon's office; names, duties, and efficiency of commissioned per- 

sonnel in office. 

(d) Name and efficiency of C. O. of sanitary train. 

(e) Name and efficiency of director of field hospitals. Amount of drill and 

other instruction. Amount of field work and night work. Efficiency of 

organization. 
(/) Name and efficienc}' of director of ainbulance companies. Amount of drill 

and other instruction. Amount of field and night work. Efficiency of 

organization. 
(g) Names and efficiency of surgeon of depot brigade and his commissioned 

office assistants. 
{h) Camp ambulance service. Adequacy and efficiency of same. 
(i) Regimental or other unit sanitary detachments, and management of infirma- 
ries. Character and amount of drill and instruction. Are sick and wounded 

cards made out promptly on completion of case? 
0) Arc narcotics and alcoholics conserved as required by Pars. 240 and 244 

M. M. D? 
(k) Are common drinking cups used for administering medicine at infirmaries? 
(I) Are thermometers properly disinfected between cases in infirmaries? 
(to) Character and efficiency of instruction of regimental or other organization 

sanitary units, 
(n) Have the two sanitary squads been organized? 
(o) Size, organization and efficiency of camp Sanitary Corps detachment, if 

any. W^hat work is being done? 
(p) Character and efficiency of physical examination of drafted men. 
((?) Character and efficiency of physical examination for enlistment, 
(r) Character and efficiency of physical examination for demobilization. 
(s) Organization and efficiency of convalescent center. 

(f) Organization and efficiency of development battalions. 

(m) Number of C. D. D. boards in camp, including base hospital. 
(v) How many discharged on C. D. D. in last month? 
(v) Average length of time required for discharge. 
(x) Causes of delay, if any. 

3. Are defects reported by sanitary inspector promptly corrected? 

4. Is the camp utilities organized and efficient? 

5. Opinion of commanding general upon medical department conditions. 

6. Do medical officers of commands make daily the inspections required by paragraph 

16, special regulations 28, 1917? 

7. Statistics of sickness: 

(a) Strength of command and the noneffective rate. 
(6) Number of "quarters" and "hospital" cases. 
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8. Communicable diseases: 

(a) Numbers of each class at end of each week during preceding month (including 

venereal) . 
(6) Causes of death during past three months. 

(c) Character and efficiency of quarantine. 

(d) Character and efficiency of quarantine and detention camps, if any. 

(e) Are sick men promptly removed from barracks? What steps other than 

sick call taken to eliminate sick? 
(/) Length of time measles and influenza cases are kept on sick report. 
((/) Are camp spot maps kept? 

9. Venereal disease: 

(a) Are physical inspections held twice monthly? How does camp surgeon 

know that they are? 

(b) Numbers of new cases and of prophylactic treatments in past month. How 

many cases originated near camp? 

(c) Is there a G. U. specialist on duty in the camp? Does he supervise the 

adequacy of venereal prophylaxis and physical inspections? 

(d) Are there any prophylactic stations in adjacent towns? 

(e) Do all men know about the prophylaxis? 

(/) Are lectures on venereal disease given to all men by medical officers? How 

frequently? 
(g) Do organization surgeons report to organization commanders names of men 

who develop veneracl disease after failure to take venereal prophylaxis? 
{h) How many men were tried in the preceding month for acquiring venereal 

disease after failing to use venereal prophylaxis? 
(i) Are all new cases of venereal disease put on sick report or carded for record? 
0) Is treatment of syphilis and chronic cases of gonoirhea followed up by G. U. 

specialist? 
(fc) Are venereal cases in the infectious stage restricted to camp? By what 

means? 
(0 What has been the result of attempts made to learn where men acquire 

venereal disease? 
(m) Character and efficiency of procedures to promote morale in the camp. 

10. Vaccination; typhoid and paratyphoid prophylaxis: 

(o) Is the command completely protected against smallpox and tyjihoid? What 
record has camp or division surgeon to show this? 

11. Water supply; source: 

(a) Quantity. 
(6) Quality." 

(c) Dates of examinations in past month. 

(d) Are common drinking cups used? 

(e) Source and quality of ice used. 

12. Barracks or tents : 

(a) Sufficiency of air space and floor space? Report instances of overcrowding, 

if any, and degree of same. 
(6) Is capacity of dormitories marked thereon? 

(c) Ventilation. How supervised? 

(d) Do men sleep with head of one man opposite feet of two adjacent men? 

(e) Adequacy of heating system. 
(/) Condition of guard house. 

13. Drainage. 

14. Condition of roads: 

(a) Is there dust or mud? 

15. Baths; adequacy: 

(a) Disposal of waste water. 
(6) Is there sufficient hot water? 

16. General police of camp site. 
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17. Disposal of wastes: 

(a) Garbage; how is garljage removal contract working? 

(6) Excreta; sufficiency of seating cai)acity; adequac}- and efficiency of sewage 

disposal, 
(c) Manure; how disposed of? 
(rf) Rubbish. 

18. Adequacy and condition of kitchens and messing facilities: 

(a) System of dishwashing. Is it adequate to insure sterilizalion and to avoid 
soiling of soldiers' hands wuth possibly infected water? 

19. Food supplies, including milk products. 

20. Bakeries: 

(a) .\re bakers' hands clean? Are they in.spected? By whom? 
(h) Method of handling of l>read between bakery and company. Is it satis- 
factory? 

21. Examination of food handlers for "carriers" (Changes No. 4, >S. R. No. 28): 

(a) How many hav'e been examined? Is it up to date? 

(b) What record has camp surgeon of the examinations? 

22. Exchanges: 

(o) Cleanliness. 

(fc) Are foods and drinks, especially milk products, sanitary? 

(c) Have attendants been examined for "carriers"? 

23. Clothing: 

(a) Sufficiency. 

(b) Is there an ample supply of shoes of proper sizes? 

(f) Is there adequate supervision of tlie fitting of shoes? 

24. Ortlioiiedics: 

(a) Activities of orthopedic a.ssistants, 

25. Mo.squitoes; 

(n) What antimosquito work is in progress? 

26. Flies: 

(a) Are fly traps, fly swatters, and fly jiaper i)rovided by Q. M. D. in sufficient 
quantities? 

{b) Are these appliances properly baited and maintained in the locations pre- 
scribed l)y memo, from S. G. O.? 

27. Extra-cantonment areas: 

(o) Activity of United States Public Health officials. Name and efficiency of 

officer in charge. 
(6) Activity of local boards of health. 

(c) Contagious diseases in vicinity of camp. 

(d) Supervision of shops and booths for sale of foods and drinks in adjacent 

communities. 

(e) Supervision of mosquito and fly-breeding in adjacent territory. 

28. Medical supplies: 

(a) Sufficiency. 

(6) Are retiuisitions promptly filled? 

(c) Efficiency of camp supply officer. 

29. Character and efficiency of gas defense instruction:' 

(a) Is disinfection of masks adequate? Who supervises it? 

30. Remount station: 

(a) Strength (men and animals). 
(6) General sanitary condition. 
(c) Veterinary service. 

31. Remarks: 

32. R6sum6: 



« This instruction was at first handled by the Medical Department. Later it was taken over by the Chemical War- 
fare Service. The same mask was used l>y many men during instruction. 
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33 Refoimneiidations made to commanding general: 

(Here was entered usuallv an exact copy of the letter from insi^ctor to com- 
manding general, in whicli he reported defects and made recommendations for 
their correction.) 
34. Recommendations made to Surgeon General: i *• • 

(Here were recorded such recommendations, sometimes confidential, as the in- 
spector made to the Surgeon General by telegraph, or verl)ally or in writing on 
his return to Wasliington.) 
Composite Qukstionn.^ire axd Report Foum Covering .^ll Features Reported at a 
Base or General Hospital at any Period During the War 

Report of Sanitarv In.spection of Hospital at 

on 191-- 

By Col ^I- C- 

1. Situation: 

(a) Condition of roads. 

(6) Improvement of grounds. 

2. Construction: 

(a) Progress on authorized projects. 

(6) Additional required or recommended. 

3. Organization and administration: 

(a) Name and efficiency of C. O. 

(b) Number of officers in each grade. 

(c) Adjutant's office, including personnel adjutant. 

(d) Training of understudies for administrative positions. 

(e) Hospital regulations, adequacy of same. 

(/) Officer of the day; duties. Are they properly i)rescribed? 
ig) What action to eliminate unfit officers. Names of those considered unfit. 
(h) What course of instruction given to officers? How many hours? 
(i) x\dequacy of officers' quarters. 

(i) Amount and sufficiency of transportation, including aml)ulances. Is ambu- 
lance service satisfactory? 

4. Nur.ses: 

(a) Number, sufficiency, efficiency. 

(b) Name and efficiency of chief nurse. 

(c) Adequacy and suitability of quarters. 
(rf) Administration of nurses' mess. 

5. Detachment of enlisted men of the Medical Department: 

(a) Efficiency of C. O. and organization of office. 
(6) Condition of records. 

(c) Number of company punishments in last three months. Number of trials 

and convictions by summary court in last three months. How many in 
confinement now? 

(d) Number and efficiency of N. C. O.? 

(e) Strength, sufl^ciency, and efficiency of detachment other than N. C. O. 

(/) Sufficiency of clothing and equipment? Are there white suits for all entitled 

to wear them? (M. M. D. Par. 47-a.) 
(ff) Character and amount of instruction and drills. 
(h) Character and efficiency of guard. 

(i) Operation of venereal prophylactic station. Who supervises it? 
(i) How often are physical inspections held? Are they without notice? 

40081°— 20t 3 
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6. Barracks antl squad rooms: 

(a) Adequacy. 

{b) Ventilation and heating. 

(c) Equipment. Is it adequate? 

(d) Operation of mcs.s and kitchen. 

(e) Character and condition of guard house. 

7. Registrar's office: 

(n) Organization and administration. 

(6) Status of records and returns. 

(c) Average length of stay of patients in hospital during past month. 

(d) Mean daily number of cases in hospital each month since hospital opened 

(not to cover more than 1 year). 

8. Dispensary service: 

(a) Compliance with pars. 240-244, M. M. D. 

{b) Are common drinking cups used to administer medicine? 

9. Dental service: Is it satisfactory? 

(a) Do patients on admission receive a dental survey? 

10. Medical service: Is it satisfactory? 

(o) Adequacy of staff as to number and efficiency. How many officers? Name 

and efficiency of chief. 
(')) Bacteriological tjpes of pneumonia in as far as worked out during last three 

months, 
(c) Per cent of cases in which empyema followed pneumonia in last three months. 

11. Surgical service: Is it satisfactory? 

(a) Name and efficiency of chief. 

(6) Adequacy of staff as to number and efficiency. How many officers? 

(c) Are assistants being trained? Is instruction in surgery being given? 

(d) Have there been any deaths due to accident or incompetency? 

(e) Do clean woinids become infected? 
(/) Is surgical equipment adequate? 

(g) Are any types of elective operations on patients being performed which are 
not followed by early and full return to duty? 

ih) Results of empyema cases. How many now in hospital? 

(i) Results in osteomjelitis cases. Approximate number in hospital? Esti- 
mated duration of treatment before discharge. 

0) Have all fracture cases been reported? Are measurements taken to deter- 
mine shortening? 

(fc) How many cases now in hospital in which there is any peripheral nerve 
injury? 

(0 Are any amputation cases in hospital? If so, how many? Have they Ijeen 
reported to 8. G. O.? 

(m) Are there anj' maxillo-facial cases in hospital? If so, how many? Have 
thej- been reported to S. G. O.? 

(n) Is X-ray work satisfactory? 

(o) Does it cooperate well with other services? 

(p) Do the chiefs of services make daily visits to the laboratory to discuss the 
X-ray findings in their cases, with the roentgenologist, in the light of other 
clinical findings? 

(?) Are the other officers invited to participate in these conferences? 

(r) Character and efficiency of reconstruction and educational work. 

(s) Number of officers engaged in reconstruction work. 

(0 Number of reconstruction aides, each class separately. 

(u) Adequacy of space and equipment for reconstruction work. 

(f) Number of patients undergoing reconstruction work. 
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12. Eye, ear, nose, and throat departnicnt : Is it .satisfactory? 

(n) Nuinl)er, efficiency and adequacy of officers on duty. 
(6) Adequacy of etiuipnient. 

13. Lal)oratory, including ward laboratories: Is it satisfactory? 

(rt) Name and efficiency of chief. 

(6) Brief summary of work done in last month. 

14. Genitourinary service: Is it satisfactory? 

(a) Name and efficiency of chief. 

15. Psychopathic service: Is it .satisfactory? 

(o) How many insane have been in thi.s hospital over four months? 

16. Communicable disea.ses: 

(a) Administration of isolation and other wards. Is memo. S. G. ()., January 1, 

1918, complied with? 
(6) Are attendants isolated? 
(c) Is the professional and nursing care satisfactory? 

17. Wards, and care of patients: 

(a) Bed capacity of hospital. 

(b) Number of ])atientM present, overseas and domestic separately. 

(c) Numerical classification of patients by services; i. e., surgical; medical; 

dental; G. U.; psychopathic; eye, car, nose, and throat (total of si.\ classes 
to equal total in hospital). 

(d) How admitted? Operation of receiving ward. 

(e) Care of valuables and other effects (pars. 293 and 303-304, M. M. D.) : Are 

money and valuables handled by enlisted men? Who has combination 

of safe? 
(/) Is patients' clothing laundered as often as necessary at Government expense? 

(Cir. letter No. 71, S. G. O., and amendment to pars. 222 and 267, M. M. D.) 
(s) Efficiency of ward service; including nursing, bathing of patients, cleanliness 

of linen and clothing, and food service to bed patients. 
(h) Do chiefs of service report daily names of men dangerously ill? To whom? 
(i) Are nearest relatives notified direct from ho.spital regarding seriously ill? 

Prior to major surgical operations? By whom? 
(j) Are letters from relatives promptly answered? By whom? 
(A") Are post cards sent to relatives on arrival, departure, and discharge? 
(') Care of dead (pars. 87, 1623^, 167, 824, A. R.). Describe .system of inspecting 

and caring for the dead. Are reports of in.spection filed? 
(m) Percentage of dead which arc autopsied. 
18. Kitchen and mess management: Is it satisfactory? 

(a) Organization and efficiency personnel. 

(b) Source and quality of supplies. 

(c) System of storage and issue. Is it adequate? 

(d) Diets and bill of fare. 

(«) System of feeding in mess hall. 

(/) Handling of hospital fund. Amount (par. 248-262 M. M. D.). 

Is duty officers' mess account separate from ho.spital fund? 
(g) Can any of the fmid be spared? 
(h) Have cooks and other food handlers been examined for carriers ? How 

recently? 
(i) Adequacy of mess halls, kitchens, and equipment. 
0) Condition of food served to wards. 
(k) Does nurse supervise serving in wards? 
(I) Number and efficiency of food carts, 
(m) Efficiency of dish washing in central mess and in ward kitchens? Does it 

insure sterilization? 
(n) Condition of bakery, cleanliness of bakers and character of bread. Who 

inspects bakers? 
(o) Adequacy of fly prevention. (Cir. 133, W. D., 1919, and Cir. letter No. 148, 

S. G. b., 1919.) 
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19. Exchange: 

(o) Organization and administration. 
(6) Sanitary condition of food supplies. 

(c) Operating under W. D. exchange regulations? 

(d) Records and dividends. 

20. Laundry : 

(a) Organization and administration. 

(b) Number and duties of enlisted and civilian employees. 

(c) Quality of work. 

(d) Adequacy of equipment and supplies. 

(e) Disinfection department. 

(/) Clean linen and issue department. 

(s) Arrangements for outside work; prices. 

21. Medical supply department: Is it satisfactory? 

(a) Organization of supply department. 

(6) Are consolidated memo, receipts made and checked (par. 294 M. M. D.)? 
(c) Care of unserviceable property. 
id) Adequacy of storerooms. 
(e) Sufficiency of medical supplies. 
(/) Are requisitions filled promptly? 

(g) Is Circular No. 131, W. D., 1918, fully complied with? If not, what altera- 
tions have been made and by what authority? <* 
(h) How many property loan records are in use for the medical property in the 

hospital? 
(i) If all medical property in hospital is carried on one property loan record, 

describe method property officer uses to keep track of property in different 

departments. How often checked? 
(i) Have additional stock cards been sent up within the hospital? 
(k) How does the responsible medical officer account for narcotics and alcohol 

that he draws from the local supply officer? 
(0 Is the reserve of medical supplies on hand in the possession of the local supply 

officer ample? 
(m) Sufficiency of inedical supplies in the hospital. 

(w) Are hospital requisitions promptly filled by camp or station supply officer? 
(o) Does camp or station supply officer experience delay or difficulty in the filling 

of requisitions he makes for hospital? If so, state specific instances with 

date and number of requisitions, details of items required for, and apparent 

reason for delay or difficulty. 
(/)) Are emergency purchases for hospital promptly handled by the local supply 

officer? If not, give specific instances and attending circumstances. 

22. Quartermaster supply and utilities departments: 

(a) Number of enlisted men in quartermaster, supply, and utilities detachments. 

Number of civilians. Are numbers adequate? 
(6) Status of records and property returns? 

(c) Sufficiency of supplies. 

(d) Operation of power plant, heating system, and hot water system. 
(c) Water supply. 

(/) Sewerage system and plumbing. 

(g) Electric lights; other electrical appliances. 

23. Fire protection: 

(a) Description of system; adequacy. 
(6) How often are drills held? 

24. Disposal of wastes. 

25. General police of buildings and grounds. 

' Subpanigraphs (a) to (/) were in use when the medical supply department was under the control of the Medical 
Department. Subparagraphs (o) to (p) were used after this function was taken over by the Purchase, Storage, and Traffic 
Division, General Stafl. 
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26. Remarks: 

(a) Slate of morale among medical officers, Medical Department detachment 
and patients. Name of morale officer and .steps being taken to improve 
morale. 

(6) How many patients A. W. O. L.? How many tried bj- court martial in last 
month, domestic and overseas cases separately. 

(c) Efficiency of morale organization. 

(ri) Apparent causes of poor morale if noted. 

27. Are the provisions of Circular No. 226, W. D., 1919, fully complied with in each case? 

What steps are taken to insure compliance? 

28. Number discharged on C. D. D. in last month: 

(o) Length of tiine required to secure discharge of patient on C. D. D. after 
papers leave hospital. 

29. Resume. 

30. Recommendations made to commanding general: 

(Here is entered complete copy of letter from inspector to commanding officer 
in which the inspector eimmerates defects found and makes recommendations 
for their correction.) 

31. Recommendations made to Surgeon General: 

(Here are entered recommendations made to the Surgeon General by tele- 
graph at the time of inspection, or verbally or in writing after his return to Wash- 
ington.) 

Questionnaire fok Use in Inspecting and Reporting Upon Development Battalions 

Report of Sanitary Inspection of Development Battalion at Camp 

on 1918 

By Col M. C. 

1. Situation — Describe the location and surroundings of the development battalions, 

each separately: 

(a) Are the venereal battalions adjacent to the other battalions? 

(6) Are venereal cases segregated in separate companies exclusively? 

(c) What steps are taken to restrict venereal cases to their company areas? 

2. Housing of battalion; give details (separately for each). 

3. Have local authorities made the most of their opportunities to improve the environ- 
ment? 

4. Construction, if any, authorized for development battalion purposes: 

(a) Progress. 
(6) Suitability. 

(c) What additional construction is needed? 

(d) Has a suitable building been provided for the treatment of venereal cases? 

(e) Has a suitable building been provided for the treatment of orthopedic cases? 

5. Number, sufficiency, and efficiency of medical department personnel. 

6. Total number of men in development battalions classified as follows: 

Venereal. 

Orthopedic. 

Cardiovascular. 

Neuropsy chopat hie . 

Eye, ear, nose and throat. 

Pulmonary. 

Postoperative. 

Convalescent. 

Non-English speakers. 

Others. 

(a) Number of battalions and strength of each. 

(b) Percentage of each class (A, B, C, and D) in entire battalion strength at date 

of last monthly report. 
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7. Have all the men been flasnified? If not, why not? 

8. Describe fully the system for reception, preliminary ])liysical classification, and as- 
signment of newly received men, snbmit samples of the blank forms in use. 

(a) What percentage of the men can be finally classified at the first examination? 

9. General Efficiency of classification: 

(a) Do surgeons understand the meaning of classes A, B, C, and D? 

(6) Do tlie surgeons classify according to the possible occupations of the man? 

10. Method for keeping the history of each case subsequent to physical classification and 
assignment. 

11. Method of recording results of periodical physical examinations. 

12. Physical training: 

(a) Full account, giving .separately the part played by the line and medical 

staff. 
(6) Separate report on general methods employed for cardiovascular, foot 

joint, and back cases, etc., as the case may be. 

(c) Are the medical officers supervising the physical training and development 

of the men in classes "B" and "C"? 

(d) In what manner and how often? 

(e) Does the battalion surgeon or the specialist do this? 

(/) Are the physical changes in the men checked up, and if so, by whom? 

(g) Are men from the battalion used for work which interferes with the funda- 
mental jJurpose of fitting these men for military .service in the shortest 
possible time? 

13. How many men have Ijeen kept in the battalions over three months? 

(a) Give causes and classification of these cases. 

(6) Should there be a time limit placed on the length of stay in development 
battalions? If so, what limit? 

14. Are all class "D" men promptly discharged? 

(o) Average time required to discharge a soldier on certificate of disability from 
time of classification in class "D." 

15. Methods in use to promote morale: 

(a) Present state of morale : 

16. Results being obtained: 

17. Report and recommendations made to commanding general: 

18. Recommendations already made to Surgeon General: 

(Here were included telegrams .sent at time of inspection.) 

19. Recommendations now made to Surgeon General: 

(Here were included recommendations made on return of inspector to Wash- 
ington.) 

Questionnaire for Inspection of and Report on Students Army Training Corps Units 

Report of Sanitary Inspection of S. A. T. C. Unit at on , 1918 

, T^ , . By Medical Corps 

2. Name of school: 

3. Location: 

4. Number of inducted men in this school at date of report. (If more are to be inducted 
in near future state numbers of these separately) : • 

5. Names of medical officers or contract surgeons on duty at school: 

6. Number and grades of enlisted men. Medical Department, on duty at school, if any: 

7. Data regarding physical examination prior to induction: 

(a) Date of beginning and of completion of examination. 
(h) Total number examined. 

(c) Number accei)ted for general military service, 
(rf) Number accepted for special and limited military service. 
(e) Number rejected. 

(/) Have identification records been made for each inducted man? 
(g) Have all inducted men received smallpox vaccination? 

(h) Has the administration of triple typhoid vaccine been carried out in all cases? 
(i) Has report of physical examination been made to Surgeon General as required 
by letter S. G. O., September 21, 1918? 
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8. Data relating to housing facilities: 

(a) Number of inducted men quartered in each of the following: College dormi- 
tories, private houses, buildings rented for quarters, buildings si)ecially 
constructed as barracks, and other types. 

(6) General character of each class of buildings referred to in preceding sub- 
head (a). 

(c) In case of college dormitories, number of men per room and sizes of different 

types of rooms. 

(d) Amount of floor area per bed allowed throughout all buildings used as sleep- 

ing quarters (halls, lavatories, closets, recreation rooms and mess halls 
should not be included in floor area). 

(e) Character and adequacy of ventilation. 

(/) Character and adequacy of heating. . 

(g) Adequacy of fire escapes. 

(h) Character and adequacy of toilet and bathing facilities. (Tubs or showers?) 

Is sewage disposal adequate? 
(i) Sufficiency of hot water. 
(i) Relation of toilets to kitchens, dining rooms and sleeping quarters. Can 

flies pass back and forth? 
(k) Adequacy of screening against mosquitoes. 
(/) Character and adequacy of beds, mattresses, and bedding. 

9. Data regarding water supply: 

(a) Source, quality, and adequacy. 

(6) When was it last examined chemically or bacteriologically? 

(c) How often is it examined? 

(d) Results of last examination. 

(e) Are common drinking cups used? 

10. Data regarding food and messing arrangements: 

(a) Character, size, and adequacy of each of the mess rooms and kitchens. 
(6) Are mess rooms and kitchens screened against flies? 

(c) Are dishes washed in a manner to secure cleanliness and to sterilize them? 

(d) Cleanliness of food, kitchens and mess rooms. 

(e) Efficiency and cleanliness of steward, cooks, and attendants. 

(/) Are food handlers examined at intervals to eliminate the ill? Have they 

received triple typhoid inoculations? 
(g) Source, character, and sufficiency of food supplies (including milk). 
(h) Is food inspected by a medical officer and if so how often? 
(i) System and adequacy of garbage disposal. 

11. Data regarding care of the sick: 

(o) Number of sick in hospital and in quarters on date of report. How many of 
these have venereal disease? How many have pneumonia? Number of 
deaths since college opened? 

(6) Method of caring for seriously ill. If in a civil hospital, give brief descrip- 
tion of same, adequacy of care, cost of care, and location of hospital with 
reference to school. 

(c) Adequacy of ambulance service. 

(d) Describe the infirmary of dispensary building, if any (location, adequacy, 

character of construction, number of wards, number of beds, type of bed, 
floor space per bed, toilet, bathing and heating facilities, method of feeding 
patients, etc.). 

(e) Are there rooms for isolating infectious cases? If so, number and capacity 

of same? Is the bedding in such rooms sterilized after each ca.se is dis- 
posed of? 

(/) Are cases of acute respiratory diseases screened from one another and from 
those with other diseases? 

(g) Number of attendants for the sick (male and female) ; eflSciency and sufficiency 
of same? 
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11. Data regarding care of the sick — Continued. 

(/i) Character and adequacy of operating room, if any. 

(i) Provisions for emergency surgical oi)erations. 

0) Arc tliere sufficient medical .supplies of all kinds? 

{k) Is there undue delay in receiving supplies? 

(1) Are there sufficient official manuals and blank forms on hand? Is a copy 

of the Manual for the Medical Department, 1917, on hand? 
(m) Is monthly report of sick and wounded being rendered? 
(n) Is sick call held daily? 

(0) Steps taken to detect and remove from barracks early cases of communicable 

disease, 
(p) Are physical inspections, particularly with a view to detecting venereal 
disease, held twice monthly? 

12. Character, sufficiency, and adequacy of clothing, including woolen uniforms, shoes, 
woolen underwear, hats, leggins, and raincoats. 

13. Character and adequacy of laundry facilities. Prices for work. 

14. Is the town in which the school is located free from saloons and houses of prostitution? 

15. Is the local police department acting efficiently in preventing prostitution? 

16. Is instruction given to all inducted men regarding the danger of venereal disease 
and the methods of preventing it? 

17. Is there a station for administering venereal prophylactic treatment and are records 
kept of all such treatments? 

18. Miscellaneous information. 

19. Recommendations to Surgeon General. 

Questionnaire Adopted in October, 1919, for Use in the Inspection of the Reduced 
C.\MPs AND Camp Hospitals and for Other Stations of Similar Size 

Report of Sanitary Inspection Made at on ,1919 

By Col. , M. C. 

I. general section 

1. Purpose and organization of station, name of commanding officer, principal units 
and strength of each. 

2. Organization, efficiency, and equipment of Medical Department. 

(a) Name of surgeon, efficiency and administration of surgeon's office; name of 

division surgeon, if any, with personnel and organization of his office. 

(b) Names, duties, and eflfieiency of all other commissioned Medical Depart- 

ment personnel at station. 

(c) Ambulance service; adequacy and efficiency of same. 

(d) Sanitary train, if any; composition, size, eciuipment, drill, instruction, 

records, and efficiency; condition of barracks. 

(e) Number of regimental or other organization infirmaries in camp; adequacy, 

management, and condition of same. 
if) Size and efficiency of regimental or other Medical Department detachments, 

including officers (not to include hospital) ; character of records, drill, 

instruction, ec|uipment, and discipline. 
(g) Hours for holding sick call. 
(h) Is profcssionsl service at sick call satisfactory? 
(i) Are narcotics in the infirmaries conserved as reciiiired by paragraphs 240 

and 244, M. M. D.? 
0) Are common drinking cups used for administering medicines at infirmaries? 
ik) Are thermometers properly disinfected between cases in infirmaries? 

(1) Character and efficiency of phj-sical examination for enlistment. Is it car- 

ried out bv a board? 
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2. Organization, efficiency, and cfiuipnu'nt of Medical Department — Continued. 

(m) Average length of time required to obtain final action on C. D. D. cases 

after soldier is reported unfit for duty by company commander or 

regimental surgeon. 
(m) Causes of delay, if any. 

(o) Number of discharges for disability during jireceding three months. 
(/)) Size, organization, and efficiency of force for carrying out antimalarial work, 

if any. 
(q) Are civilian i)hysicians ])ract icing on the reservation? If so, do they comply 

with regulations? 

3. Are sanitary defects reported by surgeon or sanitary inspector jiromptly corrected? 

4. Opinion of commanding officer u])on Medical Department conditions and efficiency 
of his medical officers. 

5. Do medical officers of commands make daily inspections required by jiaragraph 1G> 
Sanitary Regulations. (Spec. Regs. 28, 1917.) 

6. Statistics of sickness: 

(a) Strength of command and the noneffective rate on dale of insjiection. 
(6) Number of "quarters" and "hospital" cases. 

(c) Number of cases of communicable disease at present date, classified by 

diseases. 

(d) Causes of death during ])ast six months, cla,ssified by diseases and by months. 

(e) Character and efficiency of quarantine measures in use. 

(/) Are sick men promptly removed from barracks? What steps other than sick 
call taken to eliminate sick from barracks? 

(g) Are spot maps of disease kept? 

(h) Number of new cases of venereal disease and of prophylactic treatments in 
])ast month. How many contracted in vicinity of posts? 

(i) Is the venereal prophylaxis station properly located, equipped, and main- 
tained? How manj- such stations in camp? Are there any stations in 
adjacent towns? 

0) What steps have been taken fo inform all men about venereal proi)hylaxis? 

(k) Are lectures on venereal disease given to all men by medical officers? How 
frequently? 

(J) Does the surgeon report to organization commanders men who neglect to 
take venereal prophylaxis? 

(m) How many men were tried for acquiring venereal disease after failing to 
use venereal ])rophylaxis in preceding three months? 

(«) Is there a marked difference in venereal rates for various companies of the 
command? 

(o) Is treatment of chronic cases of gonorrhea and of syphilis properly fol- 
lowed up? 

(p) Are venereal ca.ses in the infectious stage restricted to the station? By 
what means? 

(?) Are physical inspections made as required by existing orders? By whom 
made? Are they held without notice? Is a company officer present? 

(r) Character and efficiency of procedure to promote morale in camp. 

7. Vaccination — Typhoid and paratyphoid prophylaxis: 

(a) Is the command completely jirotected against smallpox and typhoid? 
(6) What record has surgeon to show this? 

8. Water supply : 

(a) Source and quantity. 
(6) Quality. 

(c) Dates of examinations in past six months. 

(d) Are common drinking cups used? 

(e) Source and quality of ice used. 
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9. Barracks or tents; character and suitability of same: 

(a) Sufficiency of air space and floor space. 

(b) Is capacity of dormitories marked? 

(c) Character and adequacy of ventilation. Who inspects it at night? 
(rf) Do men sleep with heads and feet alternating? 

(e) Character and adequacy of heating system. 

(/) Condition of floors, particularly with reference to dust. 

10. Baths in barracks or tents: 

(a) Character and number per authorized capacity. Are they adequate? 

(fe) Disposal of waste water. 

(c) Is there sufficient hot water? 

11. Guard house; adequacy and suitability of same: 

(a) Is there overcrowding? 

(6) Are the bathing facilities adequate? Is there hot water? 

(c) Are the beds and bedding clean and free from vermin? 

12. Drainage of reservation and condition of roads: 

(rt) .\re grounds and roads unduly dusty? 

13. General police of grounds: 

14. Character and sanitary condition of stables: 

15. Disposal of wastes: 

(o) Garbage: How disposed of? Is it satisfactory? 
(6) Excreta: Percentage and sufficiency of toilet seats: 
Are they kept clean? 

(c) Adef(uacy and suitability of sewer system. 

(d) Method of disposal of sewage. Is it satisfactory? 

(e) Manure: How disposed of? Is it satisfactory? 
(/) Rubbish: Condition of d\unp. 

(g) Character of efficiency of incinerator, if an}^ 

16. Adequacy and condition of messes, kitchens, and messing facilities: 

(o) Is food adequate and well prepared? 

(6) System of dish washing. Is it adequate and satisfactory? 

17. Sources and character of general food supplies: 

(a) Source and character of milk supply. 

(b) Source and character of ice cream. 

18. Bakeries; adequacy and condition: 

(a) Ciiaractcr of bread. 

(6) Are bakers' hands clean? Who supervises this matter? 

(c) Method of handling of bread between l)akcry and company: 

Is it satisfactory? 

19. E.xamination of food handlers for "carriers" (Changes No. 4, S. R. No. 28): 

(a) Have all been examined? 

(6) What method has the surgeon for checking those examined? 

20. Post exchange: 

(o) Is building suitable? 

(6) Cleanliness. 

(c) Are foods and drinks, especially milk products, sanitary? 

(rf) Have attendants been examined for "carriers"? 

21. Clothing: 

(a) Sufficiency and suital)ility. 

(6) Is there adequate supervision of the fitting of shoes? 

22. Mosquitoes; prevalence and varieties of same: 

(a) Methods of prevention in use. , 

(6) Condition of screening. 
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23. Flies; prevalence of same: 

(a) Are fly traps, fly swatters, and flypaper i)rovi(ied by Q. M. D. in sufficient 

cpiantitics? 
(h) Are these appliances properly used? 
(c) Methods in use to prevent hreeding of flies. 

24. Adjacent community; sanitary condition of same: 

{a) Activity of local or State boards of health. 
(6) Supervision of eating places. 

(c) Are infectious diseases and deaths on the reservation reported to local health 
authorities? 

25. Remount station: 

(a) Number of men and animals. 
(6) Location with reference to camp. 
(c) General sanitary condition. 

II. HOSPITAL SECTION 

1. Situation of hospital; is it .satisfactory? 

(a) Appearance and improvements of grounds. 

2. Construction; character of same: 

(a) Adequacy and suitability of present buildings. 

(6) Is lighting, ventilation, heating, water service and plumbing satisfactory? 

(c) Progress on authorized construction projects. 

(d) Additional construction or repairs required or recommended. 

3. Organization and administration; is it satisfactory? 

(a) Name of officer in charge. 
(6) Adequacy of hospital orders. 

(c) Is there an officer of the day? Are his duties properly prescribed and car- 

ried out? 

(d) Hour for sick call? Who attends it? Is the service satisfactory? 

(e) Are company sick books properly prepared before being sent to hospital? 
(/) Is there any instruction for officers? If so, character of same. 

4. Nurses: 

(a) Number, sufficiency, efficiency. 
(6) Name and efficiency of chief nur.se. 

(c) Adequacy and suitability of quarters. 

(d) Administration and suitability of nurses' mess. 

5. Detachment enlisted men, medical department: 

(a) Number, sufficiency, and efficiency of N. C. O. 

(6) Strength, sufficiency, and eflSciency of detachment other than N. C. O. 

(c) Sufficiency of clothing. Are there white suits for all entitled to wear them, 

and are they worn? 

(d) Adequacy and condition of equipment. 

(e) Instruction and drills. Is it satisfactory? Amount? 

(/) How often are physical inspections held? Are thej- without previous notice? 

6. Barracks and squad rooms; character of same: 

(a) Adequacy. 

(b) Ventilation and heating. 

(c) Equipment. 

(d) Operation of mess and kitchen. 

7. Record office; adequacy of same: 

(a) Status of records and returns. 

(6) Average number of days in hospital per patient during past month. 

(c) Mean daily number of cases in hospital for each month during last year> 

8. Dispensary service; character and efficiency: 

(o) Compliance with paragraphs 240-244, M. M. D. Are poisons kept under 
lock and key? 

(b) Are common drinking cups used to administer medicine? 
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9. Dental service. 

10. Medical service. 

11. Surgical service: 

(a) Is there a coin])eteiit ojierator? 

(6) Is the operating room kept etiuipped and ready for surgical work? 

(c) Is X-ray apparatus satisfactory and well operated? 

12. Eye, ear, nose, and throat service: 

(a) Is there a competent specialist? 
(6) Is there adequate equipment? 

13. Laboratory service. 

14. Genitourinary service: 

(a) Are syphilitic registers kept up to date? 

(6) Are venereal cases intelligently and carefully treated until cured? 

15. Psychopathic service: 

(a) Adequacy of wards for the insane and for prisoners. 
(6) Are the insane promptly disposed of? 

16. Communicable diseases: 

(a) Administration of isolation wards (memo. S. G. O., January 1, 1918). Are 

the precautions to prevent cross infections adequate? 
(6) Are malarial registers kept up to date? 

17. Wards and care of patients; are they .satisfactory? 

(a) Ward capacity, with floor area per patient on which this capacity is based. 

(6) Number of patients present. 

(c) Who admits patients coming at times other than sick call? 

(d) Care of valuables and other effects (pars. 293 and 303-304, M. M. D.). 

(e) Efficiency of ward service, including nursing, bathing of patients, cleanliness 

of linen and clothing, and food service to bed patients. 
(J) Are thermometers properly disinfected? How? 
(g) Are flies and mosquitoes present in wards? 

(h) Are nearest relatives notified regarding seriously ill? By whom? 
(i) Care of dead (pars. 87, 162J^, 167, 824, A. R.). Who inspects bodies prior 

to shipment and what record of this inspection is made and filed? 

18. Kitchen and mess management; is it satisfactorj'? 

(a) Number, cleanliness, and efficiencj- of cooks. Are gratuities paid? If so, 

what amounts? 

(b) Source and quality of suijjjlies. 

(c) System of storage and issue. 

(d) Diets and bill of fare. Are diets satisfactory and actuallj' served as shown 

on bill? 

(e) Character of feeding in mess hall. 

(/) Is handling of hospital fund satisfactory and in accordance with regulations? 

Amount? 
(g) Have cooks and other food handlers been examined for carriers? 
(A) Adequacy of mess hall, kitchens, and equipment. 
(i) Condition of food served to wards. 
(j) Does female nurse supervise serving in wards? 
{k) Efficiency of dish washing in general mess and in wards. 
(l) Adequacy of fly protection and eradication (Cir. 133, W. D., 1919, and Cir. 

letter 148, S. G. O., 1919). 

19. Laundry: 

(n) Quality of work. 

(6) Clean linen and issue department. 

(c) Are prices reasonable? 

(rf) Are patients' washable garments laundered at Government expense? 

(e) Character and adequacy of disinfecting plant. 
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20. Medical supply department: 

(a) Arc loan cards in use and checked? 

(fc) Is system of issuing supi)lies satisfactorj-? 

(c) Is permanent hospital equipment adequate? 

(d) Sufficiency and quality of exiiendable supplies. 

(e) Are hospital requisitions promptly filled? 

21. Fire protection: 

(a) Description of S3'steni adequacy. 

(b) When were fire extinguishers recharged? 

(c) Are fire escapes ample? 

(d) Are helpless patients kept above the second floor? 

22. General police of buildings and grounds. 

III. SUMMARY AND RECOMMENDATIONS 

1. Resume. 

(A brief summary in one or two paragraphs covering the essential sanitary 
features of the station, the condition of the hospital, and the efficiency of the 
personnel.) 

2. Remarks. 

3. Recommendations made to commanding officer. 

(Here enter copy of letter showing defects and recommendations which was 
furnished commanding officer before departure of the inspector from the station.) 

4. Recommendations made to Surgeon General. 

PROCEDURE FOR INSPECTORS AND METHODS OF PREPARING REPORTS 

The general method of procedure for inspections was as follows: As 
already stated, the officer in charge of the inspection section requested of the 
personnel division of the Surgeon General's Office tliat orders be issued for a 
given inspector to proceed to the places named for the purpose of making 
sanitary inspections, and on completion of that duty to return to his proper 
station. The inspector was informed when this order was asked for. On 
receipt of information that he was to visit certain stations, the inspector dis- 
patched a mimeographed standard letter to the camp surgeon of the camp, or 
to the commanding officer of the hospital, which was to be inspected, request- 
ing him to have prepared, in letter form, on the inspector's arrival, certain 
information indicated in the mimeograplied letter. The form of these mimeo- 
graphed letters varied from time to time, and also according to the personal 
views of the individual inspector. In general they called for statistical matter 
and for the opinion of the surgeon on various features. The information asked 
for covered many of the points which were to be reported on subsequently 
by the inspector, amplifying the subjects shown in the questionnaire. On 
arrival at the station, the inspector reported to the commanding officer, visited 
all parts of the camp or hospital, and investigated thoroughl}' aU conditions 
therein, checked his observations against the statements made in the letter to 
him from the camp surgeon or the commanding officer of the hospital, and 
reached his own conclusions regarding the sanitary situation. Before leaving 
the camp the inspector reported in writing to the commanding general of the 
camp, or to the commanding officer of the general hospital, what sanitary 
defects and irregularities he had found, and made recommendations for the 
correction of any of these which it appeared that the local commander would 
be able to remedy without action of higher authorities. In the case of a general 
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hospital the iiispoctor, in the name of the Surgeon General, direeted the eom- 
manding officer of the hospital to report in writing to tiic Surgeon General, 
(for the attention of the division of sanitation) what action had heen taken to 
correct the deficiencies or irregularities noted. In both instances the inspector 
embodied a copy of this letter in his formal report to the Surgeon General. 
In the case of stations other than general hospitals, the recommendations of 
the inspector, on submission of his report to tlie Surgeon General, were referred 
by the Surgeon General to The Adjutant General of the Army with request 
that the commanding general of the camp be instructed to report regarding 
the action he had taken for correcting the defects noted by the inspector. 

On the basis of his own observations, supplemented by the replies of the 
camp surgeon, or the hospital commander, to the riuestions contained in the 
mimeographed letter referred to above, the inspector prepared his report on 
the sanitary conditions of the station, and on his return to Washington sub- 
mitted this to the chief of the division of sanitation for action. As previously 
stated these recommendations which the inspector made were then referred to 
the different administrative divisions of the Surgeon General's Office, or to the 
proper administrative bureaus of the War Department, as circumstances 
indicated, with a view to accomphshing the prompt correction of the defects. 
In the case of all important defects the inspector usually saw personally to the 
expedition of the necessary corrective measures. This latter procedure often 
resulted in obtaining much more rapid corrective action than would have been 
possible by routine military correspondence. 

The formal reports of the inspectors were made up usually in quadrupli- 
cate after the return of the officers to Washington. Some times they were 
prepared at the camps and mailed in, but the scarcity of good stenographers in 
camps, and the resulting delay to the inspectors, usually acted to prevent the 
preparation of reports in the field. Urgent recommendations intended for the 
Surgeon General were always telegraphed. Reports were prepared in two 
ways: In the first, and the one most frequently employed, numbered heads 
and lettered subheads were used, as indicated in the questionnaries given 
above; in the second, the report was in the form of a running narrative, para- 
graphed to correspond wdth the numbered heads in the questionnaires. Each 
plan had special merits; the latter furnished a much more readable paper; the 
former rendered reference to individual features of the report more convenient. 
Selected samples of reports illustrating the two systems and indicating the 
general scope of the inspection follow. ' 

Special Sanitauy Inspection, Camp Funston, and Base Hospital at Fort Riley, 

Kans., November 14-17, 1917 

Bv Colonel , Medical Corps 

Site: 

The location and the drainage of Camp Funston are poor. The site is an erosion valley 
between high bluffs. From the center of the camp it is about 4 miles to Fort Riley. The 
site is a few feet above the level of the Kansas River and is subject to inundation every few 
years. At the time the site was selected allotment was made for the funds necessary to build 
a levee to keep out the river. The need for such a levee should have been sufficient reason 
for rejecting the site as unsuitable. The ground, for the most part, is absolutely level and 

• Names of inspectors are omitted. 
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is flooded for many liours after rains. It is extremely muddy in wet weather, and excessively 
dusty in dry weather, the dust being of a peculiarly penetrating and irritating character. 
Meningitis has been endemic atid at times epidemic for a number of year.s in the State 
of Kansas and in adjacent .States. 

The command consi.sts of 29,600 men, of which one complete sanitary train antl one 
Infantry regiment are colored. About <S,000 more negroes were expected shortly, but tele- 
gram dated November 17 indicated that these would be delayed. The coi»>»mmk1 is composcfl 

of the 89th Division under General (chief of staff, Colonel ), and the 92d 

Division under General . The 92d Division consisted of a complete and well-trained 

sanitary train, colored, and a headcjuarters troop containing two enlisted men. The 8,000 
colored men expected were to be assigned to the 92d Division. The remainder of the 92d 
Division is at Grant, Dix, Meade, and Upton, and will not be brought together at Fuiiston. 

The division surgeon of the 92d Division is Colonel , who arrived at the camj) 

one week ago. Sanitary inspector, Major , M. R. C. 

The barracks of the sanitary train of the 92d Division were in excellent order, but 
greatly overcrowded. The negro personnel, including officers, was reported to bo .satisfac- 
tory. Commanding officers of field hospitals and the directors of field hospitals and 

ambulance companies are to be white. Lieutenant Colonel is senior to Lieutenant 

Colonel , but is under the control of Colonel , who acts as camp surgeon. 

There has been no meningitis or pneumonia in the 89th Division. 

All that follows in this report pertains to the 89th Division only, unless specifically 
stated to the contrary. 

1. State of organization of sanitary units: 

(a) Division surgeon's office: Thoroughly satisfactory. There is ample office room. 
The records are well kept. There are spot maps of infectious diseases. The organization 
is very superior. 

The division surgeon has in his office one assistant, Captain ; one training officer. 

Lieutenant ; one statistician. Lieutenant ; one chief dentist. Major ; 

and also a major of the Veterinary Corps. 

A very complete and comprehensive instruction order has been issued and is being 
vigorously carried out. 

(6) Base hospital: Very good. See special report. 

(c) Field hospitals: Four are organized and have complete personnel. Director, Major 

, M. R. C, is very efficient. Units are well organized and well drilled. Complete 

ecjuipment for one and partial equipment for the remainder. Shortages have been reported 
to the supply division. There are no trucks. 

(d) Ambulance companies: Four organized and have comjjlete per.sonnel. Director is 

Lieutenant , M. R. C. Information received that his commission as major is en route. 

These imits are well organized and efficient. There are 14 ambulances and no trucks. More 
ambulances urgently needed to handle transportation situation in the camp, and were 
telegraphed for. 

The barracks and camp area of the sanitary trains were in most excellent condition. 

(c) Regimental sanitary detachments: Personnel in excess of maximum allowance for 
all regiments. Organization very good. Infirmaries were in good condition and personnel 
appeared well trained, in view of short length of service. In some cases, it appeared that sick 
men were being kept too long in barracks. Recommendation was made to the commanding 
general that this practice be stopped. 

2. Commissioned personnel, character and efficiency: 

Division surgeon highly efficient. Sanitary inspector highly efficient; has 11 assistants, 
who divide up camp area between them. 

There is considerable poor medical material in the division. The inefficient men are being 
kept under observation, and boards will be held on them later. One regimental medical 
officer who allowed a man sick with pneumonia to remain in barracks is to be tried by court- 
martial. Red Cross ambulance company from , , has only one thoroughly 

efficient medical officer. 

First Lieutenant , M. R. C, and First Lieutenant , D. R. C, have been 

tried for getting drunk on dispensary alcohol while on duty. 
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3. Are defects reported by division sanitary iiispoetor properly (■orrci'leil? 

Yes. There is unusually good coo|)cration between the division surgeon's offiee and the 
commanding general and chief of staff. 

4. I.S officer of Sanitary Corps on duty? 
No; but one is en route. 

The supply officer is old and inactive, l)ut thoroughly conversant with his work. 

5. Are sanitary squads organized? 

No; except in contractor's camp. All matters which would come under the control of 
sanitary squads are handled by the camp utilities under charge of a quartermaster. The 
work is being carried out satisfactorily. There is a sanitary squad for the contractor's camp. 

6. Opinion of couunanding general upon Medical Department conditions: 
He is well satisfied and is heartily supporting his medical officers. 

7. Do surgeons of commands make daily inspections as required by paragraph 16, 
S. R. No. 28? 

Yes. 

8. Sick rate: 

(a) Sick rate of division: Noneffective rate per 1,000 November 15, 54.9 in the 89th 
Division. (Strength 28,700). Annual admission rate j)er 1,000 based on last week's fig- 
ures, 261. 

(6) Does division surgeon keep records by regiments? Yes. 

(c) Do regimental surgeons keep records by coinpanies? No; but will be instructed 
to do so. 

(d) Proportion of quarters to hospital cases? Hospital, 1,250; cpiarters, 219. Of the 
1,250 in hospital, about 300 were healthy meningitis carriers. 

9. Communicable di.soases: 

On November 15: Measles, 220 cases; meningitis, 41; pneumonia, 75; mumps, 69; 
scarlet fever, 1; typhoid fever, 2 (1 is a carrier). 

Since the establishment of the camp and up to November 15, the following cases of 
infectious diseases have occurred at Camp Funston: Cerebrospinal meningitis, 53 cases; 
pneumonia, 152; measles, 229; mumps, 113; scarlet fever, 6; diphtheria, 2; typhoid, 2 
(1 is a carrier); smallpox, 1. 

There have been 17 deaths from meningitis and 17 from pneumonia. 

Careful incjuiry indicates that only three new cases of venereal disease infected after 
arrival at camp have developed since the drafted men reached Camp Funston. Genitourinary 
specialist states he has not seen a single ca.se which was undoubtedly a new infection. 

Meningitis and pneumonia situation. — The situation as regards both these diseases was 
serious. The extremely damp and cold weather prevailing in October, the lack of heating 
facilities in the barracks, the shortage of warm clothing, the insufficient bedding, the extreme 
amount of irritating dust, the overcrowding existing at that time in the barracks, and the 
influence of smallpox and typhoid vaccination, were all factors tending to lower vital resistance 
and to lead to the development and spread of both these diseases among those who already 
harbored these organisms in their respiratory passages in a more or less attenuated form. In 
this connection, it should be remembered that a large portion of the command was drawn 
from an area (Kansas and adjacent States) in which meningitis has been endemic, and at 
times epidemic, for many years. Up to November 13, 1917, there had been 53 cases of 
meningitis. The distribution by companies and the dates of occurrence are shown in attached 
tabulations. (Since my visit and up to November 25, there have been 24 more cases). An 
analysis of the attached tables shows that the ca.ses are quite generally distributed in a number 
of different regiments, but al.so suggests that contact infection may have been a factor of 
some importance in spreading the diseases in certain companies, namely: Company A, 354th 
Infantry, Company L, 354th Infantry, Companies 43d, 62d, and 78th of the 164th Depot 
Brigade. 

The barracks at Camp Funston which were most crowded had no cases of meningitis. 
No cases had developed among the attendants at the base hospital or in regimental infirmaries, 
but one female nurse at the base hospital and two male attendants at infirmaries had become 
carriers in spite of the fact that they are stated to have been using sprays of dichloramine-T. 
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A study of the spot iiuii) on Novcmhor l.'i showed that certain areas of the camp had 
been enlireiy free from meningitis and eertain otlier areas considerably aflfected. The spot 
map for measles on the same date showed that tlie areas wliere nieniiiRitis was most prevalent 
were the same as those where tlie measles eases were especially numerous. 

The eontimious arrival of new men, the constant transferring of men from one organi- 
zation to another, and the frecpient shiftinjt of whole orKani/ations from one barrack to 
another render the study of the development and spread of epidemic disease extremely diffi- 
cult and unsatisfactory in this and other cantonments; consequently, conclusions drawn 
from spot maps may be very fallacious. 

The latest reports received by me, under date of November 19, 1917, showed that 
10,9(19 throat cultures had been taken from contacts and that 3K1 healthy carriers had been 
found. Thirty-.seven com|)anies had been completely cultured, several of them having 
been cultured more than once. 

A number of healthy carriers subsequently became sick with mild or .severe .symptoms 
of meningitis. The average length of time the carriers were under ob.servation before clear- 
ing up was 10 days. During tliis period, they were using sprays of dichloramine-T thrice 
daily. 

As soon as a case of meningitis was detected, the patient was removed to the base 
hospital in a special ambulance, the company was quarantined under guard, and all men 
were cultured. If carriers were fcmnd, they were removed to the base hospital, i.solated, 
and .sprayed with dichloramine-T thrice daily. The rest of the company continued in isola- 
tion under guard for 10 day.s, being sprayed three times a day with dichloran>ine-T and 
drilled separately. The bedding and clothing of patients was sent to the base hospital for 
disinfection by steam. 

Recommendation by the division surgeon that places of congregation, such as the 
V. M. C. A., be closed was not approved by the ccmimanding general. Travel in tlie street 
cars, however, was forbidden. Barracks were being aired, bedding put outdoors, and in- 
spection to determine adequacy of ventilation nuide three times each night. Each man in 
the division was inspected by a medical officer daily. 

At tlie time of my departure, work had begun on the segregation camp, which was to 
consist in part of tents and in part of temporary barracks formerly occupied by Cavalry. 

The distribution of pneumonia as shown by spot maj) of November l:i was nnich more 
general than that of meningitis. Many sections of the camp which had had few ca.ses of 
meningitis, or none at all, showed considerable numbers of pneumonias. The incidence by 
dates of pneumonia, as well as of measles, mumps, and meningitis, is shown in attached 
tabulations. Pneumonia cases were treated in special wards, separate from cases of other 
disease. 

10. Venereal di.sea.ses: 

(a) Are tlie regular venereal inspections held twice monthly? Yes. 

(6) Is the venereal prophylaxis in regular use? Yes. Records at infirmaries well kept. 
An officer has already been detailed to follow up and supervise prophylaxis. 

(c) Are there any stations in town? No. 

(rf) Do all men know about the prophylaxis? Are lectures on venereal di.sease given to 
all men? Yes. Orders have been issued and also verbal instructions have been given. 

(e) Do regimental surgeons charge themselves with responsibility for conviction of 
men who neglect to take venereal prophylaxis? No; will l)e instructed to do so. 

(/) .Vre any men actually tried for acquiring venereal disease after failing to \ise the 
venereal prophylaxis? No; only three new cases have developed since the troops arrived at 
camp. 

(g) Are all new cases of venereal disease admitted to sick reports? No; there is not 
sufficient room, but all are carded for record. It is estimated 5 per cent of the command 
has venereal disease. 

(h) Is treatment of chronic cases of gonorrhea systematically followed up by regimental 
surgeons? Yes. 

40081°— 20t 1 
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(i) Is the treatment of syijhiliticw after discharge from hospital followed up by the 
genitourinary specialists? Xo; but necessary instructions will be given. Hitherto all 
syphilitics have been discharged when discovered. 

(j) Are such cases restricted to camp? Yes. 

(fc) What is the admission rate per thousand (ain\ual) for the division at the last weekly 
report? 36.1 per 1,000. 

(I) Social measures to diminish temptation: Usual activities of the Y. M. C. A. and 
Knights of Columbus. A very extensive amusement center, known as the zone of camp 
activities, to cost half a million dollars, is in process of construction in the center of camp. 
This will have an immense central exchange, four theaters, shooting galleries, poolrooms, 
restaurants, and library and other features. There will be about 30 busses running on regu- 
lar routes from all points of the camp to the center. In Junction City and Manhattan, citi- 
zens are doing as much as is practicable at such small places to furnish amusement for the 
men. 

(m) Education of soldiers, distribution of pamphlets, and other measures: Pamphlets 
received and distributed; lectures have not been given, but will be given shortly. 

(n) Are any attempts made to learn where men actiuire venereal disease, as in places 
near camp, etc.? No steps have been taken in this direction, but will be. 

(o) Pro.stitution, control of: There are believed to be no prostitutes in Junction City 
and Manhattan, and few in the country about. The authorities are following up the subject 
very closely. 

11. Arc physical inspections made as required by paragraph 15, Special Regulations 
No. 28? 

Yes. 

12. Recruit examination: 

Recruit examinations are being carried out in accordance with in.structions. Division 
surgeon reviews all cases for rejection. Thirty-five thousand and twenty-seven whites 
have been examined; of these, 467 were rejected and 17 in process of rejection. Two thou- 
sand colored men have been examined and 19 rejected. 

The policy here has been to hold to the service men who were not perfectly fit for all 
military service, ])rovided they were useful for some service. 

13. Vaccination; typhoid and paratyphoid prophylaxis: 

Completed, except for a few stragglers and these are being vigorously followed up. 

14. Water supply; 

Source is a .series of bored wells, five in number. These are 40 feet deep and do not 
pass through impermeable strata. All contained gas-forming bacilli at first examinations, 
but now only one is so infected. Water is chlorinated. 

(a) Quantity: Scanty. A few parts of camp which are elevated above the flat do not 
get water all the time, and the supply for fire protection is insufficient. 

(b) Quality : Satisfactory after chlorination. 

(c) Examination: Once a week. 

(rf) Are common drinking cups used? Yes. 

(f) Quality of ice used: Source unknown. Ice plant will shortly be in use. 

15. Barracks or tents: 

The barracks are about 96 per cent completed. Tents are to be used in part for segre- 
gation camp. 

(a) Air space: The infirmaries and some barracks are overcrowded. This is particu- 
larly notable in the colored regiment, the colored sanitary train, and in the remount station. 
In some barracks the air space i)er man is as low as 328 cubic feet. It appears that when 
all the new construction is completed, there will be 500 cubic feet of air space per man for 
the entire division, except in regimental infirmaries, where additional construction is neces- 
sary to provide sufficient air space for the medical department enlisted personnel. (See 
subject of "Air space and ventilation" in resume). 

(6) Ventilation: As per standard plans. Special efforts are being made to insure ade- 
quate ventilation through windows at night, and an inspection of each barrack by commis- 
sioned officer is made three times nightly. One of these visits is after midnight. 
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(c) Heating: By stoaiii. TliLs is satisfactory, except for the fact that no return-flow 
pipes have been provided and the steam condenses into water under the middle of the floor 
of each building. This forms puddles beneath the buildings, and in many instances flows 
out from beneath the building, causing large muddy areas. It is estimated that 300,000 
gallons of water per day are wasted as a result of this conden.sation. 

16. Drainage: 

Poor. Ground is flat and subject to inundations. Much drainage work needs to be 
done. (See remarks in first ])aragrai)h of this rejiort.) 

17. Condition of roads: 

The roads are extremely dusty, as is also the soil of the camp site off the roads. In wet 
weather, all of the roads excei^t the few macadamized ones are very muddy. All roads 
and certain parts of the area oflf the roads arc to be oiled. Work on this has just started. 

18. Baths: 

Satisfactory. Plenty of hot water, except in reginiontal infirmaries, where su|)ply is 
enfirely inadequate. This applies to all cantoiunents visited, and recommendation cover- 
ing this point has been made in the report on Cam|) Dodge. 

19. General police of camp site: 
Excellent. 

20. Disposal of wastes: 

(a) Garbage: The garbage di.si)osal ])latit has not been completed, but, nevertheless, 
is in use. It is not thoroughly satisfactory. The concrete area beneath the platform is 
very rough and will be difficult to kec]) clean. \ good road is being l)uilt to the plant. The 
Ijlant is poorly located, access to one side of it being impossilile on account of a gulU-y; this 
will lead to congestion of trucks. The water for washing cans is heated by a {'oil in the 
incinerator. This does not work well. One of the washing tanks serves as a reservoir for 
the hot water, and after a few cans have been washed fragments of garbage sift into the coil 
and block it up. A separate heater is to be installed. The cans are well washed and well 
cared for. This work is done by con.scientious objectors (Mennonites). The contract is 
working fairly well. The garbage is removed in iron-lined trucks. The contractor does 
not yet remove waste paper or tin cans, and these are being burned on the dump in a thor- 
oughly .satisfactory manner. The contractor pays (i cents ])er man per month. 

(/)) Excreta: Satisfactory. No comi>laints of shortage of seating capacity. The 
untreated sewage flows into the Kansas River, the outflow l)eing 300 yards from the nearest 
barracks; thence it flows for some distance past these and other barracks. At the jirescnt 
height of the river there is an eddy which keeps a scum of sewage circling about near the out- 
flow. In summer, when the river is higher, the sewage will have to be pumped into it and 
a plant for this is already completed. It is believed that the amount of .sewage discharging 
into the river so near to certain barracks will probably create a nuisance in warm weather, 
and that ultimately a septic tank will have to be installed. The State authorities are sat- 
isfied with the present arrangements. Pit latrines are still used by many contractors about 
the cantonment area and are well cared for. 

(c) Manure: This is burned one-half mile from the buildings in windrows in a satisfac- 
tory manner. No one can be found who will take this away without exjiense to the Govern- 
ment. Panama incinerators are to be built shortly for handling it. 

{<!) Rubbish: Burned at the dum|). 

21. Kitchens and messing facilities: 

These are satisfactory for the most part. The tables have the boards permanently 
nailed in place, and wide cracks provided for cleaning. Most of the kitchens are not screened, 
as screening could not be obtained in the market. There were some flies in all kitchens, and 
little attempt made to catch them. Refrigerators are generally blocked up 12 or more 
inches from the floor. 

22. Food supplies: 

Satisfactory. Milk is from dairies which are carefidly inspected by the State, and 
which pasteurize their product. There was a small epidemic of food poisoning in one com- 
pany of the colored regiment recently. Meat is delivered to the companies by the quarter- 
master in large sheet-steel motor vans in which the quarters of lieef are hung up. There 
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are doors in the rear, closing tiglitly, Icoeping out flies and dust. These vans were recom- 
mended by and were made by the Columbia Steel Tank Co., in Kansas City, 

Mo. The vans rest on standard 3-ton Government trucks. 

23. Examination of cooks for carriers: 

Both cooks and l)akcrs arc now being examined at the Fort Leavenworth laboratory. 

24. Bakeries: 

These were in excellent condition, except for the presence of flies. No effort was being 
made to catch them. Bread was of excellent quality. 

25. Exchanges: 

These were clean and the food was in a sanitary condition and derived from places 
which are carefully inspected. There were a few flies present. 

26. Fitting of shoes: 

Little has been done in this matter. Lectures arc being given by the orthopedists. 
Shoes are scarce. 

27. Mosquitoes: 
None. 

28. FHes: 

Very few now, but were very bad in the fall. 

(a) Are flytraps and paper provided by Q. M. D.? Yes. 

29. Extra cantonment area: 

(o) Activity of public health and other officials:. Surgeon , of the Public Health 

Service, is stationed at Manhattan. He is active and cooperating with the sanitary authori- 
ties, and makes daily reports to the division surgeon. 

(6) Activity of local boards of health: Local boards of health are working in conjunction 
with Surgeon , U. S. P. H. S. 

(c) Contagious diseases: Meningitis is endemic in the surrounding countrj'. Measles 
is prevalent; also some scarlet fever and diphtheria. There is much typhoid in the village 
of Ogden, IH miles from Camp Funston, 30 or 40 cases having occurred. The town is 
under embargo; it is a very unsanitary community. 

A new town known as Army City is being built immediately adjacent to the reservation. 

(d) Booths for sale of food and drinks: These are being inspected by the sanitary inspec- 
tor, and any which are unsanitary are cUxsed or an embargo placed on them. All of these 
will be closed as soon as regimental exchanges are generally in operation. 

(e) General sanitary conditions: Satisfactory, except as noted above. 

30. Medical supplies: 

In general, sufficient. Some shortage of veterinary Instruments. 
(/) Economy in use of: Satisfactory. 

31. Gas defense: 

Gas defense officer has arrived; gas house nearly completed. Instruction has been 
started. 

32. Remount station: 

In general, satisfactory. Well policed. There were a large number of flies in the 
kitchen and no screens in the doors or windows. Fly paper was in use. Traps and poison 
are needed. The barracks were overcrowded, but more are to be built at once. There 
were 3,000 animals and considerable pneumonia (27 cases to date). The veterinary hos- 
pital was in good condition. All animals dying of disease were posted. There is a shortage 
of instruments, post-mortem case, ambulance, and operating table. 

BASE HOSPITAL, FORT RILEY, KANS. 

1. Situation: 

The base hospital is located on the Fort Riley reservation, using the post hospital, 
artillery barracks, artillery guardhouse, artillery officers' quarters, and 19 standard base 
hospital wards for shelter. At date of my visit, there were 214 men in the post hospital 
buildings; 870 in the artillery barracks, and the remainder of the 1,284 cases being treated 
were in tents. The site is satisfactory, but the plan is extremely straggling and will be very 
difficult to administer. From one end of the hospital to the other is over 1,000 yards. The 
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administration building (tlie old artillery hciidciuartors) is near one end of the group. It is 
impossible to connect up all the groups of buildings by corridors. A trolley line and a much- 
traveled road runs through the .site, and ninnerous other less-traveled road.s separate the 
groups of buildings. Tlicre arc 13 separate messes, including the nurses' and the officers' 
messes, and 14 separate heating plants (not counting those in officers' quarters). 

The construction is going on very slowly, owing to difficulty of getting laborers, and will 
not be completed before Christmas. Barracks are being repaired, repainted, and are having 
plumbing installed on the second floors. Little of this has been done, as yet, and several 
barracks not yet repaired have, from necessity, been filled with patients. 

The hospital is located about 4 niiles from Camp Funston. The connecting road is 
excellent. 

2. Capacity: 

When completed, capacity will be 1,719 beds, allowing 8.50 cubic feet of air space per bed. 

(a) Adequacy: Uncertain. If Camp Funston is ultimately to have 55,000 troops, as 
has been suggested, and if Fort Riley continues to have about 6,000 troops, as it does at 
present, the hospital should be enlarged to at least 2,000 beds. At present the hospital is 
hard pushed to keep up with the demands of the camp and the post. The meningitis ward 
was greatly overcrowded. Measles wards were crowded. Many convalescent measles 
and meningitis cases were in tents, and there were 200 meningitis carriers in tents. 

(6) Number of patients present: One thousand two hundred and eighty-four in hospital, 
including about 200 meningitis carriers in tents. 

3. Medical personnel, character, and efiiciency: 

(a) Commissioned: There was Insufficient competent medical and laboratory personnel 
for present emergencv at the time of my visit. There were too many surgeons. Of the medi- 
cal officers with medical training, practically all wore men of middle age, recruited from small 
towns. Thev were not up-to-date practitioners, particularly as regards the modern treat- 
ment of meningitis. Two expert laboratory men and three well-trained clinicians were 
urgently needed and were telegraphed for; also 10 young, energetic, up-to-date men with 

medical training. 

The chiefs of service are satisfactory. * * * The head of the laboratory section. 
Captain , is highly efficient. * * * 

The following medical officers were reported to be incompetent and unsuited for the 

service: * * * . j. <• 

(6) Nurses: There were 34 nurses on duty, which number was entirely insufficient for 
the needs at the time. Telegram was sent requesting the immediate sending of 20 more. 
The nurses were satisfactory; the chief nurse was efficient. 

(c) Enlisted: The enlisted men were fairly .satisfactory, but inexperienced. There were 
no bad characters among them. There were 425 on duty, and 50 more were asked for by 
telegraph. The difficulties of handling this hospital with its widely separated buildings will 
make necessary the constant employment of an abnormally large detachment of enlisted men. 

4. General jjolice: 
Excellent. 

5. Fire protection: 

As good as at any permanent military post. Commanding officer has asked for more 
fire appliances and for a professional fire department. A fire order is in force and drills are 
held, the last being two days ago. There is a fire marshal and assistants. Such fires as have 
occurred have been promptly put out. 

6. Administration and organization of office: 

Fairly satisfactory, except as regards the prompt elimination of unsuitable medical 
officers. * * * 

The ho.spital has recently been attached to Camp Funston, and the commanding officer 

is under the orders of General -. He is also post surgeon, and to that extent is under 

the control of the post commander. There is some conflict in orders, and results are not 
satisfactory. 

7. Dental services: 

Excellent. There was one regular and six dental reserve officers on duty. There was a 
base outfit in operation and another en route. 
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8. Operating rooms and surgical work: 

The original operating suite of the post hospital is being supplemented by a new and 
very excellent operating room, which is nearly completed. The original X-ray outfit of the 
post hospital is to be continued in use and another and better X-ray equipment is to be 
installed shortly. The surgical work was satisfactory, and a large number of major operations 
had been performed. 

9. Laboratory: 

Laboratory is located on the lower floor of the administration building. Additional 
rooms were nearly ready for occupation, and space will probaly be sufflcient. 

(o) Personnel: Personnel was insufficient for the enormous amount of work resulting 
from the meningitis and pneumonia epidemics. 

{b) Character of work: An enormous amount of work in culturing meningitis contacts 
was being carried out, as many as 1,022 cases being cultured the last day of my visit. In all, 
up to November 19, 10,900 ca.ses had been cultured. The work in pneumonia is unsatisfac- 
tory, partly because of lack of white mice and partly as a result of the inefficient work of 
Lieutenant . All kinds of work were being done except Wassermann's. 

10. Eye, ear, nose, and throat departments: 

The building is not yet completed. The service was satisfactory, except that there 
were no nurses in the wards. 

11. Wards and care of patients: 

The wards in the post hospital are excellent. The barracks which were used as wards 
were in much need of repairs and shabby in appearance; they lacked toilet facilities, except 
in the basements. These defects will soon be obviated. The wards were well run and the 
nursing and care for patients in general was very good, except in the meningitis ward. The 
meningitis cases were cared for in the permanent brick isolation ward of the jiost hospital. 
This was greatly overcrowded, and there were insufficient nurses. The patients were illy 
cared for. Records were not being kept; even the reports of temperatures and of the serum 
treatment were lacking. The physicians in charge were incompetent, though working 
diligently. I at once had the number of nurses increased and had an adjacent building 
vacated and converted into an overflow ward for meningitis. 

(a) How admitted: Patients admitted by the medical officer of the day during the 
day, and by medical officer of the night at night. All cases are seen by medical officer before 
admission. The admitting ward was not completed. 

(6) Average number of days per patient: For October, 9.12. 

(c) Average number of days for venereal cases: For October, 10.32. 

(d) Management of contagious diseases: In general satisfactory as regards isolation 
and segregation of attendants. The male attendants in the meningitis ward were segregated 
and, after a month of service were relieved from duty, their throats being cultured before 
they were allowed to return to their detachments. The female nurses were not segregated, 
and it was liardly practicable to do so. Directions were given that cultures be taken from 
them at frequent intervals. 

12. Care of patients' valuables and other effects: 

Satisfactory. Facilities for storing the patients' clothing not yet completed. All 
valuables are received by medical officer. 

13. Kitchen and mess management: 

Satisfactory. It will be very difficult to administer economically the 13 separate 
messes which it will be necessary to run in this hospital when it is completed. 

(a) Diets: Satisfactory. 

(fe) Is food served to patients in satisfactory condition? Patients were well satisfied 
with the food served them. 

(c) State of hospital fund: Hospital fund is rapidly increasing. 

14. Laundry: 

There is no laundry at the hospital. The division laundry will be used. 

15. Exchange: 

There is none for the hospital. Use will be made of the Fort Riley post exchange, in 
which the hospital detachment will be shareholders. 
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16. Supply Depot: 

This is located in a gun shed. The space is ample, as all the supplies for the hospital 
can be stored in the hospital storerooms. Considerable work is necessary in the way of 
heating, installing windows and shelving and additional doors. The money for this work 
has been allotted. 

(a) Efficiency of supply officer: Reasonably efficient, but old and not very active. 

(ft) Sufficiency of supplies: Generally sufficient. Shortage of veterinary instruments. 

17. Care of property : 

Satisfactory. Inventories and checks are made monthly. 

18. Dispensary management: 

Satisfactory. Alcoholics and narcotics properly chocked. 

19. Care of dead: 

Not satisfactory at time of my visit. The morgue is much too small, but a new one 
has been authorized. The morgue is located in the basement, with windows at ground 
level and not provided with curtains. At the time of my visit to the meningitis ward at 
night, the lights were burning in the morgue, and passers-by could look in through the 
windows. There were five dead bodies in the morgue at the time, and these were covered 
with sheets more or loss soiled with blood. The autopsy table was in filthy condition, 
smeared with blood and fragments of tissues. 

Embalming is being done by an undertaker from Junction City, and is satisfactory. 

K^SUMfi 

The location and drainage of Camp Funston are poor. The site is a level alluvial 
deposit in an erosion valley, subject to inundations from the Kansas River every three or 
four years. A dike is to be built to guard against recurrence of iiuindations. The soil is 
very muddy when wet and extremely dusty when dry. The sanitary conditions in and 
about the camp are excellent except for some overcrowding in certain dormitories. The 
division surgeon and sanitary inspector are highly efficient. The division commander 
heartily cooperates in all sanitary matters. The sanitary units are well organized and 
well trained. There is practically no venereal disease developing in the command. The 
remount station is well cared for, except for some flies in the kitchen and some overcrowding 
in the barracks. 

Air space and ventilation. — At present there is considerable overcrowding in the remount 
station, in the dormitories of the regimental infirmaries occupied by Medical Department 
enlLsted men, and in certain barracks used bj' line organizations. In some of the dormitories 
there was an allowance of only 327 cubic feet jicr man. The crowding was most noticeable 
in barracks occupied by colored troops and in the dormitories of the regimental infirmaries. 
However, the majority of the dormitories were not excessively crowded. 

Nearly all of the supplementary construction required by the reorganization of the army 
has been completed; and when this is finished and the new buildings occupied it appears that 
there will be an allowance of 500 cubic feet of air space per man. However, on account of 
the necessity for leaving space about the radiators and for passages, there is certain to be a 
very limited available floor space per man, which will lead to close proximity of the beds and 
will favor spread of disease by contact infection. This is equally true in all the cantonments 
I have visited. It will not be possible to maintain a distance of 5 feet between the heads of 
adjacent sleepers except by placing the men in such a way that the feet of one man are op- 
posite the heads of the two adjacent men. Such an arrangement was recommended to the 
commanding general. 

The ventiliation through windows was being carefuUy supervised at Camp Funston and 
orders were in force that an inspection should be made twice each night by a commissioned 
officer, one such inspection being after midnight. 

Sick rate. — The sick rate November 15, 1917, was 54.9 per thousand. There were 1,284 
sick in the base hospital. From the establishment of the camp up to November 15, 1917, the 
following cases of infectious diseases have occurred at Camp Fun.ston: Cerebjespinal men- 
ingitis, 53 cases; pneumonia, 152; measles, 229; mumps, 113; scarlet fever, 6; diphtheria, 2; 
smallpox, 1; typhoid, 2 (one is a carrier). There have been 17 deaths from meningitis and 
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17 from pneumonia. Careful inquiry indicates that only 3 new cases of venereal disease, 
infected after arrival at camp, have developed since the drafted men arrived at Camp 
Funston. 

The mengitis and pneumonia situation is grave. For details, see section 9 ("Communi- 
cable di.seases")- 

Ba.ie-honpital situation. — The base hospital is too far away from the camp (about 4 
miles), and as planned will be very difficult to administer because of the scattering of the 
buildings and the impossibility of connecting all the groups by corridors; the hospital will be 
about 1,000 yards from end to end. There will be 13 separate messes and 14 separate heating 
plants. Construction has been proceeding very slowly and will probably not be completed 
before the end of December. The capacity is barely keeping up with the needs of the divi- 
sion. It will ultimately be about 1,719 beds. * * * Both the commanding officer and 
the chief of the medical service have been working under great difficulties due to the profes- 
sional inefficiency of many of the medical men under them and the overcrowding resulting 
from the sudden development of the pneumonia and meningitis epidemic when the hospital 
was but partially completed. The surgical service was extremely well run and the patients 
well cared for. The care of the pneumonia patients was satisfactory. The care of the men- 
ingitis patients was poor, due to overcrowding, lack of nurses, and the fact that the physi- 
cians were not competent to do up-to-date work in meningitis. This condition on the date 
of my departure had been largely relieved and will be entirely remedied on the arrival of the 
additional doctors and nurses asked for. Laboratory work on meningitis was extremely 
satisfactory. Work on pneumonia unsatisfactory on account of lack of white mice. 

REPORT AND RECOMMENDATIONS MADE TO THE COMMANDING GENERAL, CAMP FUNSTON, IN 

WRITING 

Report that on sanitary inspection of Camp Funston, including the base hospital at 
Fort Riley, the sanitary conditions were found to be excellent with the exception of marked 
overcrowding in certain organizations. This was especially notable in sanitary trains, in 
regimental infirmaries, and in the quarters occupied by the colored regiment. In Company 
D of the colored regiment, the air space in one dormitory was 328 cubic feet per man and the 
barracks occupied by the two field hospitals (colored) of the 92d Division were even more 
crowded. This overcrowding, together with the prevailing arrangement of the bunks in 
groups of two, greatly facilitates the spread, through contact infection, of pneumonia and 
meningitis, both of which diseases are far more prevalent at this camp than at any other 
National Army cantonment. The epidemic of pneumonia and meningitis in this command 
is of the most serious import, and the following recommendations are made in the hope of 
checking the progress for the epidemic: 

(a) That an isolation or detention camp, having a capacity of 2,000 beds, be constructed 
in the vicinity of Camp Funston, this to be used for the detention of new arrivals and for the 
isolation of contacts and of carriers. This detention camp should consist of two-story 
buildings similar in type to the standard cantonment barrack, being divided by transverse 
partitions 8 feet in height into compartments holding not to exceed eight men and pro- 
viding a floor space of 50 square feet per man. Each compartment should be provided 
with a door opening on the ground in the case of the lower story and upon a balcony in the 
case of the upper story; the stairs being outside. There should be no doors between the indi- 
vidual compartments. Detached kitchens should be built and meals should be obtained 
by the occupants of the compartments from the kitchen and eaten in the compartments to 
which the men belong. The whole camp should be surrounded by a barbed-wire fence. 
A telegram has been sent to the Surgeon General recommending the construction of such a 
detention camp. 

(6) That the construction necessary to provide a minimum of 500 cubic feet of air space 
per man in each barrack be pushed as rapidly as possible. 

(c) That no more men be sent to this camp until the construction recommended in 
paragraph (h) has been completed. Recommendation to this effect has been made by 
telegram to the Surgeon General. 

(rf) That the beds in all barracks be so arranged that they are not in contact, and that 
the men be req\iired to sleep so that the feet of one man are opposite the head of the ad- 
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jacent man. This plan is suggested with the view of securing a space of at least 5 feet between 
the heads of individuals, tliereby diminishing tlie danger of the men coughing m each other s 

faces. r 1 • • f 

(e) That arrangements l)e made to provide racks outside each barrack for the airing ot 
bedding and tliat all bedding be aired daily when the weather is favorable, particular attention 
being given to the shifting about of the bedding so that the same articles are not exposed 
day after day to the sun while others are protected from the effects of the sun. At least 
once a week "the bods should be removed from the barracks and sunned. 

(/) That the present orders regarding ample ventilation at night be most vigorously 

enforced. , • , • v i 

(g) That all new arrivals at the camp as far as possible be segregated in their barracks 
by companies and drilled separately until they can be cultured for meningitis. 

(h) That the oiling of the roads be pushed as rapidly as possible. 

(i) That greater attention be given to prompt removal of sick men from the barracks. 

0) That the flies in the mess at the remount station and in the bakery be destroyed. 
In the latter building there was no fly paper in use; the screen doors were warped and broken 
and propped open at the time of my visit. 

(it) That the completion of the isolation wards at the base hospital be pushed as rapidly 

as possible. , 

{I) That the temporarv barracks, adjacent to the Artillery barracks, which were formerly 
given to the hospital and tiien taken back (being now occupied by Cavalry), be turned over 
to the hospital. These are urgently needed for sheltering the personnel of the hospital. 

RBCOMMEND.\TIONS AI.READY MADE TO THE SURGEON GENERAL 

These are shown in attached copies of telegrams. They were in brief to send additional 
phvsicians, laboratorv workers, nurses, and enlisted men of the Medical Department; to 
provide white mice and additional supplies of laboratory apparatus and dichloramine-T; 
and to construct a segregation camp of 2,000 beds adjacent to Camp Funston; also to send 
12 additional ambulances. (Inc|uiries made since my return to Washington indicate that 
attention has been given to all of these matters except the construction of the barracks for 

the detention camp.) 

Recommendation was also made that no more drafted men be sent to Camp 1' unston 
until the construction necessary to provide a minimum of 500 cubic feet of air space per man 
in each dormitory had been completed. 

RECOMMEND.\TIONS NOW MADE TO THE SURGEON GENERAL 

(a) If it is contemplated to increase the command at Camp Funston to 50,000 or 55,000 
men, it is recommended that the hospital be increased by at least 300 beds. 

(b) That a sergeant, first class, Medical Department, be assigned to duty with the 
92d Division for duty in the division surgeon's office. There is no noncommissioned officer 

in this office at present. . , . , 

(c) That the division surgeon of the 92d Division be put on the mailing list for circulars, 
memoranda, etc., in the Surgeon General's Office. The division surgeon states that he re- 
ceived no official puV)lications of any kind. 

(d) That the shipment of veterinary supplies to Camp Funston and to other camps 

be expedited. . 

(e) That the sending of Mason's Handbook, and of books on sanitation which are 
necessarv for carrying out instruction in divisions, be expedited. It is thought that a 
standard supplv of" these books should be sent to each division without requisition. 

(/) That the furnishing of individual personal equipment for medical officers and 
enlisted men of the Medical Department, paragraphs 864 and 865, M.M.D., be expedited if 

possible. . i iu ■ * 

ig) That instructions be issued to division surgeons calling attention to the importance 
of keeping the door closed between the kitchen and the bedroom occupied by the cooks. 
In nearly every barrack visited at cantonments these doors are kept open, and flies crawl 
over the dirty bedding of the cooks and then over the food. 

■ » 

Colonel, Medical Corps, Special Sanitary Inspector. 
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Report op Sanitary Inspection op General Hospital No. 31, Carlisle, Pa., Made 

ON October 8, 9, 10, 11, 1919, 

By Col. , M. C. 

1. Situation: 

General Hospital No. 31 is situated at Carlisle, Pa., in the old military post formerly 
utilized by the Interior Department as an Indian school. 

Condition of roads is excellent; $7,000 has been expended on the roads recently. 
The grounds are improved and beautified. 

2. Construction; 

There is no construction in jirogrcss or authorized. 

Corridor from surgical pavilion to surgical ward is needed. 

The water pressure ranges from 12 to 20 pounds, which pressure is inadequate to pro- 
vide the proper supply of water to the third floors of the various buildings. (See report on 
water system by Capt. , S. C.) 

3. Organization and administration: 

Col. , M. C, is the commanding officer, and he is efficient. 

There are 2 colonels, 1 lieutenant colonel, 5 majors, 9 captains, and 5 first lieutenants 
on duty. 

Unfit medical officers have been reported to the Surgeon General, and discharge requested. 

There is no course of instruction given to medical officers. 

Officers' quarters are not quite adequate to care for all commissioned personnel on duty. 
There are accommodations for 26 bachelor officers and 9 married officers. All others live 
outside. 

Ambulance and other transportation is adequate. 

Maj. , S. C, is the adjutant. Major was on leave at the time 

of inspection, but ho is reported by the commanding officer as being efficient. 

The hospital is governed by a series of orders and memoranda. 

The officer of the day is excused from routine duties and is on constant duty in the 
office of the officer of the day. He is responsible for the proper performance of duty by the 
guard and inspects all wards and kitchens at 7 a. m.; also he makes a general tour of inspec- 
tion after 9 p. in., and is required to inspect dinner and supper of patients and enlisted attend- 
ants. He is present at reviellc and retreat, roll calls, visits sentry posts, and holds roll call. 
He reports to the commanding officer daily and makes written report to him of all matters 
occurring during his tour of duty. 

4. Nurses: 

Sixty-nine nurses are on duty, six of whom are on leave of absence preparatory to dis- 
charge. This number is sufficient, and nurses appear to be somewhat above average. 

Miss is the chief nur.se. She is efficient. 

Nurses' quarters are adequate and comfortable. 

The nurses' me.ss is very good. Twelve civilians are employed (1 cook, 2 second cooks, 
8 maids and 2 male waiters). In addition to the nurses in this mess, a number of recon- 
struction aides are also present. The mess is now feeding 120 nur.ses and aides, and there 
is no crowding except in the kitchen. The range upon which the cooking is done is too small 
to properly cook for this number. The floor of the kitchen is dirty. 

5. Detachment enlisted men M. D.: 

Capt. , S. C, is in command of the Medical Department detachment. 

The records are in satisfactory condition. 

During the past three months, there have been 35 trials and convictions by summary 
court. One hundred and thirty have undergone company punishment; eight are now in 
confinement. 

There are 61 noncommissioned officers on duty; 2 master hospital sergeants, 3 hospital 
sergeants, 13 sergeants, first class, 29 sergeants, and 14 corporals. This number is suffi- 
cient; efficiency is good. 

There are 353 enlisted men exclusive of noncommissioned officers on duty. Of these, 
157 are in the regular service, and 85 per cent are recruits of from two days to three months' 
service. Considering the short period of service, efficiency is satisfactory. 
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Clothing and eqiiii)ineiit is ade<iiiate. White suits are available for all entitled to 
wear them. 

Seven hours weekU' are devoted to drill and instruction. Recruits receive two weeks 
of intensive training. 

The venereal prophylactic station is satisfactory, and is under the supervision of the 
G. U. service. 

Physical inspections are held twice monthly. 

No civilian employees have replaced discharged enlisted men of the Medical Depart- 
ment. Thirty have been employed by the Quartermaster Corps to replace discharged 
soldiers from that corps. 

6. Barracks and squad rooms: 

The old gymnasiimi is utilized as a barrack. It is orderly, well kept, cleanly, and 
adequate. 

Ventilation and heating are .satisfactory. 

The equipment is ample and includes trunk lockers, barrack bags, and wall lockers. 

There is no detachment mess. The detachment eats in the general mess. 

7. Registrar's office: 

Capt. — • , S. C, is the registrar. He keeps all sick and wounded records 

and attends to all correspondence pertaining thereto. He makes out C. D. D's, pay rolls, 
keeps service records of patients, and also has charge of patients' valuables. Money is 
kept in safe in the office of the registrar. Banking system is not employed. 

Organization and administration is satisfactory. 

Records and returns are satisfactory, except the sick and wounded report is sometimes 
late. 

Average number of days in hospital per patient during past month, 24 da\s. 

Mean daily number of patients in hopsita! for each month since hospital opened. 



September, 1918 18 

October, 1918 56 

November, 1918 34 

December, 1918 63 

January, 1919 85 

February, 1919 156 

March, 1919 412 



April, 1919 486 

May, 1919 509 

June, 1919 611 

July, 1919 717 

August, 1919 640 

September, 1919 462 



8. Dispensary service: 

There has been no audit of the alcohols or narcotics in the dispensary since September 1. 
Common drinking cups are not used to administer medicine. 

9. Dental service: 

Captain , D. C, is the chief of service. He is efficient. Dental survey 

is made when patients are admitted. The service is satisfactory. 

10. Medical service: 

Col. , M. C, is the chief of service. He is efficient. Six medical officers 

are on this service, all of whom are reported as efficient. None except Colonel per- 
tain to the regular establishment. 

Bacteriological types of pneumonia worked out during last three months: Type two, 1; 
type four, 1. 

Percentage of cases in which empyema followed pneumonia in last three months, 50 
per cent. 

11. Surgical service: 

Maj. , M. C, is the chief of service. He is efficient. Eleven medical 

officers are connected with this service, all of whom are reported as efficient. 

No deaths have been due to accident or incompetency. 

Four clean wounds have become infected since May, 1919. Surgical equipment is 
adequate. 

Elective operations on patients are followed by early return to duty. 

Results in empyema cases are satisfactory. 
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There are approximately 490 osteomyelitis cases under treatment. Babcock method 

is not employed. Major obliterates the diseased bone area and converts same into 

a cup-shaped cavity, using a muscle transplantation, if indicated, or Dakin tubes and pack- 
ing. (Chutro treatment.) A number of excellent results were observed. Several unsuc- 
cessful cases of bone grafting, seemingly performed too early, have recently been received at 
this hospital from Fox Hills and Colonia. 

All fracture cases have been reported and measurements taken to determine shortening. 

Two cases of peripheral nerve injury are now in hospital. 

One amputation case is now under treatment. He arrived October 3, 1919, and has 
not been reported. 

There are no maxillofacial cases in hospital. 

X-ray service is satisfactory and cooperates well with other services. 

Chiefs of service make daily visits to the laboratory to discuss X-ray findings with the 
roentgenologist. 

Of the 592 patients in hospital, 324 are enrolled in the reconstruction service. Of the 
324 enrolled, 227 are in regular attendance. Of the 592 patients now under treatment, 240 
have just arrived. Prior to their arrival, there were only 388 patients in hospital, of whom 
296 were enrolled. The hydrotherapy department is below the average standard employed 
in the reconstruction service, because the pressure in the mains is inadequate to provide 
proper water force. Five officers are engaged in reconstruction work. Reconstruction 
aides are assigned as follows: 



Chief head aide 

Carpenter 

Masonry 

Sheet metal 

Stenographers 

Farm 

General crafts assistants. 
Jewelry shop assistants. _ 
Ward workers assistants. 
Up-grade 



Head aides 2 

Oxy-acetylene welding 1 



English to foreigners 3 



Blacksmithing 

Auto tire repair 

Stenography and typewriting 

Arithmetic 

Algebra, geometry, trigonometry. 

Wireless telegraphy 

French and Spanish 

Mechanical drawing 

Music 



has Vjeen conduct- 



The space assigned to the reconstruction service is adequate. 

12. Eye, ear, nose, and throat department: 

Capt. , M. C, is the chief of service. Captain — 

ing this service, but in a manner not satisfactory to the commanding officer, and his dis- 
charge has been recommended. Another officer is under orders for this hospital, and will 
relieve Captain . 



13. Laboratory, including ward laboratories: 
Lieut. Col. , M. C, is in charge. 



Colonel 



has just arrived, and 



his efficiency has not been observed. 

Brief summary of work done in laboratory in past month: 



Blood examinations, counts, etc 107 

Routine chemical and microscopical 

urine examinations 181 

Routine feces examinations 7 

Sputums for T. B 47 

Routine spinal fluids 3 

Smears for G. C 37 

Dark fields for T. pallidum 2 

Blood cultures 2 

Feces cultured for B. dysentery 1 

Nasopharygeal and wound cultures 218 

Milk and water analyses 15 



Complement fixations for syphilis 29 

Animal inoculations for T. B 2 

Smears for Vincent's angina 125 

Smears for tonsils and wounds for 

organism 65 

Smears for bacterial counts 3 

Gastric analysis 3 

Autogenous vaccines 1 

Vaccinations administered 27 

Triple typhoid inoculations admin- 
istered 102 

Dakin's solution prepared, liters 600 
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Work greatly diminislied during month, due to almost complete disruption of service 
by discharge of its personnel. 

14. Genitourinary service: 

Captain , M. C, is chief of service. Captain is not a G. U. 

specialist and has not been well trained in this work. His di.scharge has been recommended 
and another officer is expected to arrive soon to take over this service. 

15. Psychopathic service: 
There is no psychopathic service. 

16. Communicable diseases: 

Infectious diseases are handled in accordance with memorandimi, S. G. O., January 1, 
1918. 

17. Wards and care of patients: 

Bed capacity of the hospital is 90.3. Five hundred and ninety-two patients are now 
under treatment, 560 of whom are overseas patients and 26 are domestics. 
Numerical classification of patients by services is as follows: 



Surgical 477 

Medical 96 

Dental 2 



Genitourinary 17 

Psychopathic 2 

Eye, ear, nose, and throat 3 

The officer of the day acts as receiving officer and admits all patients through the 
receiving office, where Forms 55a and clinical brief are prepared. Patient is assigned to 
ward and copy of clinical brief is sent to the registrar's office, while the original is sent to 
the ward with the patient. The register number is assigned at the receiving office. 

Valuables and money are kept by the registrar, who gives receipt for property placed in 
his care. Both original and duplicate are signed by both the patient and registrar. Valu- 
ables are kept in the registrar's safe, and he alone has the combination. Enlisted men do 
not handle money or valuables of patients. 

Ward service is efficient. Patients are well fed, well nursed, and bed linen and clothing 
are cleanly, but the floors of wards O, P, and Q are dirty and show lack of attention. 
Patients' clothing is laundered as often as necessary at Government expense. 
Chiefs of service report daily names of men dangerously ill. 

Nearest relatives of dangerously ill are promptly notified by the commanding officer. 
Letters from relatives are promptlj' answered by the registrar or commanding officer. 
Post cards are sent to relatives on arrival, departure, and discharge. 
The dead are cared for in compliance with Army Regulations. The body is carried to 
the morgue, where it is prepared and tagged and the undertaker at Carlisle is notified. When 
body is ready for shipment it is inspected by a medical officer designated by the commanding 
officer, who sees that instructions concerning dead are carried out, and makes written report 
to the commanding officer. 

Only two have died during the past three months, and one was autopsied. 
18. Kitchen and mess management: 

The general mess is well organized and well operated. The soldier cooks are satisfactory, 
and food is well prepared. The kitchen police are nearly all recruits, but are rendering good 
service. The mess hall and kitchens are well policed and verj- cleanly. Flies are present. 
Food is secured from approved sources. 
System of storage and i.ssue of food is satisfactory. 
Diets are well varied and food is well cooked. 
System of feeding is cafeteria. 
Amount of hospital fund on hand at last statement, $1,916.12. Fund is in the hands 

of the mess officer, Lieut. , S. C. 

The hospital operates a farm and has under cultivation 245 acres of land. During the 
month of September, the mess used from this farm 650 bushels of potatoes, 1,679 dozen ears 
of sweet corn, 143 bushels of tomatoes, 12 bushels of beets, 33 bushels of carrots, 31 bushels 
of spinach, 400 squash, 2,061 gallons of milk, 2,145 pounds of pork. The farm receipts for 
September were $3,019.68. Figuring the value of the farm products utilized by the general 
mess during September, the cost per man per diem was $0.7848. The amount actually 
expended from the hospital fund per diem per man was $0.6366. Including farm products, 
the cost for August was $0.7209. Excluding farm products, it was $0.6355. 
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None of the fund can be spared. 

All the cooks and food handlers have not been examined for carriers. None of the 
kitchen police and waiters and only two of the cooks in the general mess have been so 
examined. 

Me.ss halls, kitchens, and equipment are adequate. 

Condition of food served to the wards is generally satisfactory, but food carts can not 
be placed in service on account of the absence of runways. However, hand-carried 
thcrmo-containers serve to get the food to the wards while still warm, and if necessary toast 
and other articles are reheated before serving. 

Nurses supervise the serving in wards. 

Dish-washing machine in general mess is efficient and serves to sterilize, but plates and 
cups are placed on the table wet and are not dry when used. 

19. Exchange: 

Organization and administration of post exchange is satisfactory, except the floor back 
of the counters is exceedingly dirty. One food handler has not been examined as a typhoid 
carrier, and ice-cream scoop is kept in dirty water. 

Sanitary condition of food supplies is satisfactory. 

Exchange operates under War Department regulations. 

Dividend of $700 was declared in September to hospital fund. An additional $90 was 
devoted to the athletic fund, and $10.25 was devoted to athletics for nurses. Forty dollars 
was expended on flower seeds. 

The exchange is small, and stock carried is not extensive. 

20. Laundry: 

The operation of disinfection department is efficient. The sterilizer is a No. 2 Erie 
Sterilizer Co., capable of disinfecting one-quarter ton of material at one time, including 
mattresses, pillows, etc. 

The post laundry is required to work two shifts with day and night crews in order to 
meet the demand. Twelve civilian employees, all female, are used as ironers, manglers, and 
seamstresses. These civilian employees and one noncommissioned officer and four privates 
constitute the day shift. One noncommissioned officer and four privates are also on duty 
at night. 

Quality of the work is good. There are no complaints . 

Equipment is adequate to meet the needs by working two shifts. 

Issue department functions satisfactorily. 

21. Medical supply department: 

Loan cards are in use and chocked. Circular 131, W. D., 1918, is complied with. 

Thirty-six loan cards are in use throughout the hospital. They are signed first by the 
ward master and later by medical officers or other officers in charge of property. One set of 
additional loan cards have been set up in the hospital by the utilities officer by authority 
from the Purchase, Storage, and Traffic Division. 

There is a sufficiency of supplies. Supplies in warehouse are not in charge of a medical 
officer. The supply officer belongs to the Sanitary Corps. 

Hospital requisitions are promptly filled, and there are no delays. Emergency cases 
are handled promptly by the supply officer. 

Svstem of issuing supplies in the medical supply department is as follows: Requisition 
in duplicate is received from proper officer. Shipping ticket is made out by the supply 
officer and is signed by the receiving officer. Supplies are then dropped from stock card 
and are taken up by receiving officer on loan cards. Medical supplies on hand are in 
accordance with stock cards. 

22. Q. M. department including ordnance: 

Two enlisted men are on duty in this detachment. Thirty civilian employees have 
replaced enlisted men who have been discharged. 

Status of records and property returns is satisfactory. 

Supplies are ample. 

There is no power plant. Heating system operates satisfactorily and hot-water system 
is efficient. 
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Water is hard, and water pressure is below needs during a part of the 24 hours when 
water consumption is greatest. The water main is tapped at numerous points before it 
reaches the hospital, and at times the pressure is so low from tliis cause that there is difficulty 
in getting water on the third floor of the various buildings. The hydrotherapy department 

is also slightly crippled by this reduction in water pressure. Capt. , S. C, 

recently visited this post and has just made an elaborate report concerning water supply and 
increased water pressure, a copy of which is hereto attached. Water pressure ranges from 
12 to 20 pounds. 

Sewage is carried by the city sewer. 

Plumbing is in excellent condition. 

Electricity is purchased from the United Electric Light Co., Lemoyne, Pa., and from 
the Carlisle Heat, Light & Power Co., Carlisle, Pa. 

23. Fire protection: 

A ground tank with 200,000 gallons capacity is used as a reserve water supply for fire 
protection. The pressure is increased by a 500 gallons per minute capacity electric pump. 
There is 1 Howe-Ford fire engine, capacity 400 gallons per minute, and 7 hand-drawn and 
1 Dodge chemical machines. In addition, there are numerous Pyrenes and acid-soda extin- 
guishers. Water pails, ladders, and axes are located at convenient points. Reliance may also 
be placed on the local fire department of Carlisle. 

24. Disposal of wastes: 

Edible garbage is fed to hogs at hospital farm. Nonedible garVjage and refuse is burned 
at dump. 

Paper is baled and sold. 

25. General police of buildings and grounds: 

The police of the grounds is excellent throughout. The police of wards is generally 
good, but the floors of wards O, P, and Q are dirty and show lack of attention. The general 
mess is particularly cleanly. 

26. Remarks: 

The morale is seemingly above normal. The welfare organizations cooperate heartily 
with the commanding officer and morale officer, and an attractive program of trips and 
amusements is worked ovit weekly. (See sample attached.) The commanding officer states 
that his morale is at times somewhat lowered by the incoming of patients from other hos- 
pitals where military restraint has not been practiced. In addition to the above there is a 

general desire to leave the service, but this seems less prominent than usual. Maj. 

, Engineers, is morale officer. The occupational and physiotherapy aides working 

among patients in the wards tends to the improvement of morale. Nine patients are now 
absent without leave. During the past month 25 overseas and 1 domestic patient have been 
tried by court-martial; at present 3 overseas cases arc in confinement and 5 are restricted 
to the locked ward. 

The provisions of Circular No. 226, W. D., 1919, are complied with. Upon the dis- 
charge of a patient all his service records are closed out. Form 333 BWRI and Form 39 
QMC are checked against his service record and pay card. When allotment is in operation, 
recjuest for discontinuance is made out and forwarded to the proper bureau at Washington. 
This is checked up by the registrar when the soldier's record is completed. 

Forty were discharged on C. D. D. last month. Length of time required to secure dis- 
charge of patients on C. D. D. after papers leave hospital, one week. 

Recruiting party goes out from one to three weeks, and since September 1 has enlisted 
about 140 men. These recruits are given two weeks' intensive training before assignment 
to duty. 

The bakery is cleanly and well kept, but has many flies, and the finger nails of the bakers 
arc not cleanly. The bread is of average quality. 

27. R6suni6: 

This is a well-organized and well-conducted hospital. At present it is slightly handi- 
capped by the water pressure ranging from 12 to 20 pounds, which is barely sufficient to get 
a supply of water to the third floors of various buildings and which restricts the hydro- 
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therapy department. The 245 acres of land under cultivation constitute a valuable asset 
in the matter of feeding patients with farm i>roducts, including not only vegetables but 
milk and pork. 

28. Recommendations made to commanding officer: 

Carlisle, P.-v., October 10, 1919. 

From: Col. , M. C, sanitary inspector. 

To: Commanding officer, U. S. A. General Hospital No. 31, Carlisle, Pa. 
Subject: Sanitary Inspection. 

1. At the sanitary inspection of your hospital just completed, general conditions were 
found to be satisfactory, except: 

Messes. — (1) There is only one range in the nurses' mess. 

(a) The mess is now feeding 120 nurses and aides, and it is thought another range should 
be installed. 

(6) The kitchen floor of the nurses' mess is very dirty. 

(c) There are a good many flies in the general mess, and plates and cups are placed on 
the table wet and are not dry when used. 

(d) None of the kitchen police and waiters and only two of the cooks in the general mess 
have been examined as typhoid carriers. 

Dispensary. — There has been no audit of the alcohols and narcotics in the dispensary 
since September 1, 1919. 

Ward service. — The floors of wards O, P, and Q are dirty and show lack of attention. 

Exchange. — (a) The ice-cream scoop is kept in dirty water. (6) One food handler has 
not been examined as a typhoid carrier, (c) The floor of the exchange back of the counters 
is very dirty. 

Water supply. — The water pressure varies from 12 to 20 pounds. This pressure is in- 
sufficient to provide an adequate flow of water to the third floors of the various buildings, 
and does not provide proper force for the hydrotherapy department. 

It is recommended that the report recently rendered by Capt. , S. C, 

bearing upon this subject, be considered. 

Bakery. — The bakery has many flies and the finger nails of the bakers are not cleanly. 

2. It is requested that this communication be forwarded to the Surgeon General, atten- 
tion Colonel Howard, with indorsement stating action taken to correct the defects mentioned 
above. 



Colonel, Medical Corps. 
29. Recommendations now made to Surgeon General: 

1. That the question of increasing the water pressure of this hospital, as recommended 
by Capt. , S. C, be considered. 

2. That a corridor from the surgical pavilion to the surgical ward be installed. 



Colonel, Medical Corps. 
INSPECTIONS DURING INFLUENZA EPIDEMIC 

The influenza epidemic, which struck such a paralyzing blow to all our 
camps, was made the subject of many special investigations by the inspection 
section.' This epidemic at once raised highly important sanitary questions, par- 
ticularly regarding quarantine, hospitalization, professional care of the sick, and 
the disposal of the dead. Inspections were made at all the more important sta- 
tions in the East and Middle West, partly by regular members of the inspection 
service and partly by officers borrowed for that purpose from the division of 
internal medicine of the Surgeon General's Office. In general, it was found that 
the difficult situation was being well handled at the cajnps. The inspectors 
offered recommendations for the improvement of such conditions as were suscep- 
tible of betterment, and their advice and presence served to steady morale and 
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to promulgate the impression that everything possible was being done. In 
Cliapter XVI is quoted a report illustrative of the situation found at one large 
camp (Dix) and of the action taken by the inspector. The circumstances 
related in this report were considered to be representative of the situation and 
difficulties existing at other camps, and it was thought the recommendations 
would be of use at many stations, particularly those farther south and west, 
where the epidemic was just beginning. Consequently, copies of this report, 
with a prefacing memorandum, were sent to a large number of stations.'^ 

gp:neral results obtained by the inspection service 

The service of the inspection section enabled the Surgeon General to keep 
in close touch with conditions at all camps and hospitals, not only by written 
report, but also by personal conversation with the inspectors during their pres- 
ence in Washington. The inspectors on their return from tours were in a 
position to answer by first-hand information any complaints regarding sanitarj' 
conditions or care of patients at the points visited by them. Their presence 
for a part of the time in the Office of the Surgeon General enabled them to keep 
in contact with changing conditions and with new policies of the War Depart- 
ment. All of the inspectors were stationed in Washington except one, who was 
assigned to duty at San Antonio, Tex., and who inspected stations in the south- 
western part of the country, being ordered to Washington for conference from 
time to time." The findings of inspectors fi'equently formed the basis for 
general memoranda or circular letters from the Surgeon General to camp sur- 
geons, or served to initiate recommendations to the War Department for the 
issuance of orders promulgating sanitary policies or aiming to cori-cct sanitary 
defects. Procedures of exceptional merit found in use at certain camps were 
made known to the service in general through the efforts of the inspectors. 
Much valuable instruction to camp personnel was given ])y inspecting officers 
during their visits. Matters of urgency were personally handled by inspectors 
on their return to Washington, with a view to obtaining more prompt correc- 
tive action than could be gained through the usual written channels. 

More than 1,400 inspections were made by inspectors from the inspection 
section of the Surgeon^ General's Office, and practically every station not under 
control of a department commander was visited at least once.^ Ail large 
camps and hospitals were inspected many times. The reports of these inspec- 
tions, which are on file in the Surgeon General's Office, constitute historical 
record of the inception, growth, and decline of these stations. The inspections 
resulted in the alleviation of numberless local sanitary defects, and paved the 
way for many general recommendations, aiming at the improvement of health 
conditions in the Army as a whole. 

SANITARY INSPECTIONS OTHER THAN BY THE SANITARY INSPECTION 

SERVICE 

As is told in the next chapter, the Surgeon General himself (General 
Gorgas) made many sanitary inspections during the World War. These per- 
tained principally to the investigation of conditions responsible for disease. 
Commonly in making such inspections he was accompanied b}' specialists in 
40081°— 26t 5 
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epidemiology, either military or civilian. Special sanitary investigations were 
also made by boards under direct instruction from the Surgeon General. 

As already explained, department sanitary inspectors also were very active 
during the war. The agencies mentioned, together with those at camp, 
resulted in a sanitary inspection service at home far in advance of anything we 
had previously attained in this direction. On request of the Surgeon General's 
Office, dated August 15, 1919,'^ The Adjutant General informed the Surgeon 
General on August 27, 1919, that the following letter had been written to 
commanding generals of the different departments in the United States: '° 

The department commanders in the United States are authorized to order their depart- 
ment .sanitary inspectors to posts and stations under their control for such sanitary inspec- 
tions from time to time as they deem expedient. 
By order of the Secretary of War: 

(Signed) Charles J. Kindleh, 

Adjutant General, 

On March .3, 1920, these instructions were superseded by Section II, 
General Orders, No. 13, War Department, which read as follows: 

II. Sanitary inspections. — Department commanders will cause the department surgeon 
or the department surgeon's assistant to make one sanitary inspection each six months at 
each post, camp, or station under their control where troops or detachments of the Army are 
stationed, including the places enumerated in paragraph 2, General Orders, No. 132, War 
Department, 1919 (jurisdiction of department commanders). The reports of such inspec- 
tions will l)e made to department commanders, who will forward one copy of each such report 
to The Adjutant General of the Army for the information of the Secretary of War and the 
Surgeon General. (721, A. G. O.) 

In order to promote uniform and complete inspection and report, the 
inspection section of the Surgeon General's Office devised a questionnaire, 
closely agreeing with that shown on pages 40 to 45. Department surgeons 
were directed to require their sanitary inspectors to report on the subjects 
shown in this questionnaire and to forward one copy of the report direct to the 
Surgeon General's Office. 
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CHAPTER II 
EPIDEMIOLOGY AND THE WORK OF EPIDEMIOLOGISTS IN CAMPS 

CONDITIONS IN THE CAMPS IN THE EARLY WINTER OF 1917 AND 
THE REMEDIES PROPOSED 

In the early winter of 1917 the Surgeon General of the Army, accompanied 
by a number of oflicei-s of the Medical Department, made an inspection of some 
of the southern and western camps' to obtain first-hand information as to their 
sanitary condition and to observe the precautions which were being taken to 
protect the soldiers against communicable diseases." There had boon much 
public uneasiness concerning the health of the troops and a considerable amount 
of criticism of the management of certain camps and hospitals had been voiced 
in the press. The stations visited by the Surgeon General and his party included 
the following: Wheeler, Sevier, Beauregard, Bowie, Pike, Funston, and Doni- 
phan. The inspections were made between November 26 and December 
17, 1917. A description of the conditions found, with recommendations for 
improvement, were sent by the Surgeon General to the Chief of Staff of the 
Army from the camps and cantonments as they were visited. 

Briefly, an excessive amount of measles, mumps, meningitis, and pneu- 
monia was found at these inspections. The prevalence of disease was attributed 
to various causes, including overcrowding, lack of proper clothing, want of 
observation and detention camps, special susceptibility of some troops due to 
their rural origin, the introduction of drafted men froin infected areas, the in- 
fection of one camp by infected men from another, and want of proper sanitary 
conveniences, such as water and sewer systems, at some of the hospitals. It 
was recommended: (1) That overcrowding be reduced by the erection of more 
tentage until there should be not less than 50 square feet of floor space per man. 
(2) That observation camps for all newcomers be established, in which they 
would be kept under observation for at least 14 days, or as much longer as might 
be considered necessary, so that those who were infected could be picked out as 
rapidly as they developed disease, and no new man would be placed in the 
general camp until he was free from infection. (3) That a similar process of 
picking out infected men, and thus clearing a command of disease, be observed 
with troops leaving the camps as long as the camp showed evidence of infection. 
(4) That each division commander be directed to establish such camps as are 
described above and that no new men be sent until he was ready to receive them 
under the above instructions. (5) That tent contacts in measles, meningitis, 
and pneumonia be immediately removed from the general camp and placed in a 
separate detention camp for daily observation and treatment during the incuba- 
tion period of the disease. (6) That detention camps be established for such 
contacts in addition to the observation camp previously recommended for 
incoming men. (7) That patients be removed promptly to hospital from the 

"The party consisted of Surg. Oen. William C. Gorgas; Col. Deane C. Howard, M. C; Maj. Victor C. Vaughan, 
M. K. C: and Dr. William U. Welch. 
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various parts of the camp wlioii taken sick, and that facihties for tliis be pro- 
vided. (8) That suitable hospital accommodations be provided with proper 
water and sewerage connections. (9) That the internal arrangement as regards 
the isolation and the care of infectious diseases conform with the measures that 
are generally recognized as applying to those conditions. (10) That these 
recommendations be carried out immediately. 

PROPOSED FUNCTIONS OF EPIDEMIOLOGISTS AND SCOPE OF THEIR INVES- 
TIGATIONS 

From observation at the various points visited, the Surgeon General and 
his associates became convinced that additional technical and professional 
personnel, attached to the camp surgeon's office, was essential for the proper 
epidemiological study and control of communicable diseases in the larger sta- 
tions, especially when extensive epidemics were prevailing. Most of the camp 
sanitary inspectors possessed the necessary qualifications to handle satisfactorily 
the communicable-disease problem, but their time was occupied to such an 
extent by other duties that it was a physical impossibility to give this vast and 
important work the attention demanded. It was proposed to select a qualified 
epidemiologist as assistant to the sanitary inspector in each of the larger camps. 
A sanitary engineer, also, was considered necessary as a technical advisor on 
engineering problems. These views were expressed to the Surgeon General 
later, by a member of the inspecting party, in the following letter: 

December 23, 1917. 
From: Maj. Victor C. Vaughan, M. R. C. 

To: Maj. Gen. William C. Gorgas, Surgeon General, United States Army. 
Subject: Communicable diseases in camp.s. 

1. In reference to our conversation about comm\niicablc diseases in the camps, I wish 
to offer the following statements and suggestions: 

There is no adequate jirovision in any of the camps that we visited except Camp Funston 
for the studj- of communicable diseases and for the control of the same. I would suggest the 
following: 

(1) That in each camp there should be under the division surgeon and coordinate with or 
under the sanitary inspector an experienced epidemiologist. He should have an assistant 
for at least every regiment of any 4,000 men in the camp. 

(2) The books and wards of all hospitals should be subject to inspection by him. 

(3) The facilities of the laboratories should be at his disposal as far as the study of 
epidemics may render this desirable. 

(4) He should personally, or through one of his assistants, visit the tent from which each 
infectious disease comes and ascertain, as far as possible, everything pertaining to that case 
from an epidemiological standpoint. 

(5) He should trace the connection, if there be any-, between cases and ascertain where 
the sick man came from, how long he has been in the camp, where he has been, and what asso- 
ciates he has had. 

(6) As far as pneumonia is concerned, he should ascertain in every case whether it is 
primary or secondary to measles. 

(7) He should make daily reports to the chief sanitary inspector with such recommenda- 
tions as he may see fit, and weekly reports directly to the chief of the sanitary division of the 
Surgeon General's Office. 

(8) He should give especial attention to incoming and outgoing troops. 

(9) This camp epidemiologist should be a man skilled in the handling of infectious 
diseases. 
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2. To give particular illiwtratiou of my ideas, I suggest that Maj. Lindsey Williams, now 
at Camp Lee, Petersburg, Va., be ordered to Washington to receive instructions from Colonel 
Howard, then to select such assistants as after consultation may bo deemed necessary, and 
sent to Camp Bowie with instructions to report to the division surgeon and proceed to study 
the communicable diseases existing in that camp, and authorized to advise through the chief 
surgeon the commanding officer as to details necessary in order to eliminate— or at least 
diminish — these diseases. 

3. These epidemiologists should be selected with great care, and I believe that it would 
be necessary for all of these men to be medical men with large experience in the handling of 
communicable diseases. I believe that we should get big men and not hamper tlicm too much 
by rules and regulations, but expect each one to show his fitness by results. 

4. Permit me to suggest that the chief sanitary inspector of each camp should have at 
least two departments under his jurisdiction with the biggest men possible at the head of each. 
The first of these departments, and the most important one under present conditions, is that 
of epidemiology or the handling of communicable diseases. The second should be what is 
ordinarily known as camp sanitation. Those assigned to this duty need not be medical men. 
and it is my opinion that thi.s work will ordinarily be much better done by sanitary engineers 
than by physicians. 

5. It is altogether proper to make our laboratories as complete and as efficient as possible. 
It is desirable that the different types of pneumococcus be differentiated, but the great prob- 
lem that lies before us now is the prevention of these diseases. There is in the camps at 
present no special provision for the study of communicable diseases. The chief sanitary 
insi)ector may or may not be fitted for this work. Whether he is or is not, the work is so big 
and so important that he should have a skilled epidemiologist to assist him. 

6. I believe that Doctor Chapin, of Providence; Doctor Abbott, now at P'ort Oglethorpe; 
Doctor Goler, long health officer of Rochester, N. Y.; Dr. Lindsey Williams, now at Peters- 
burg, Va., are men thoroughly comi)etent as epidemiologists. If Doctor Chapin will take 
charge of this whole matter, I am sure it will be in good hands. 

Respectfully submitted. ,, ^, ,r 

Victor C. Vauohan, 

Major, Medical Reserve Corps. 

Shortly after the return of the Surgeon General to Washington steps were 
taken to put these recommendations into effect. Several of the camps already 
had been provided with sanitary engineers, and additional oflicers of this class 
were commissioned and assigned as rapidly as possible.^ The development of 
the section on sanitary engineering in the Surgeon General's Office is described 
in the administrative history of the division of sanitation (Vol. I, Chap. VIII, 

p. 245). 

On Jaiuiary 1, 1918, the section of communicable diseases of the division of 
sanitation was organized in the Office of the Surgeon General.' The purpose of 
this section was to provide a more intensive study of infectious diseases and their 
control from an administrative standpoint, and to secure more prompt action 
on measures of disease prevention, many of which were pressing, as indicated 
above. In this respect the section in question was differentiated from the 
division of laboratories and infectious diseases in the Surgeon General's Office, 
which had to do with communicable diseases in their laboratory and scientific 
aspects rather than from the administrative point of view. 

One of the first acts of the new section was the preparation of the memo- 
randum of January 1, 1918, which was issued by the Surgeon General* (quoted 
on pp. 987-989, Vol. I). This remained throughout the war the standard for 
the sanitary care of infectious cases in hospital. The next procedures had to 
do with obtaining and defining the functions of epidemiologists. 
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In the selection of epidemiologists it was proposed that only medical men 
of large experience in the handling of communicahle diseases should he chosen. 
The essential was proved executive ability, combined with a thorough knowl- 
edge of practicable measures of disease prevention. It was difficult to attain 
this ideal in all cases. The selection and assignments were made personally 
by the officer in charge of the section of conimunicable diseases, who, from his 
former associations, was most familiar with the individual qualifications and 
professional standing of physicians engaged in public-health work in civil 
communities. A short discussion of the type of epidemiologists obtained is 
given later in this chapter. 




1.— Method of forming cubicles iu wards by means of sheets Imng from cross wires, as required by memorandum 
of January 1, 1918, from Surgeon General's Office. Note gowns, caps, and masks on attendants 

There was issued on January 8, 1918, from the Surgeon General's Office to 
all division surgeons a memorandum stating that it was the intention to assign 
epidemiologists to the camps and describing the functions and duties of these 
officers* (quoted on pp. 989-992, Vol. I). The memorandum is divisible into 
three parts: The first part defines the status of the epidemiologist, the second 
part describes his routine duties, and the third sets forth a series of 10 broad 
research problems upon which the epidemiologist was expected to report to the 
Surgeon General's Office from time to time. Briefly, the plan was as follows: 
(a) The epidemiologist was to be a person of special training. He was assigned 
to the camp. While not an officer of the division, he was to be under the juris- 
diction of the division surgeon in that officer's capacity as camp surgeon and 
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under the immediate control of the sanitary inspector. The epidemiologist was 
to have free access to the wards of the hospital and the commanding officer of 
tlie hospital and the staff were to cooperate with the epidemiologist in every way. 
The facilities of the base hospital laboratory were to be at his disposal in so far 
as the study of epidemics rendered this desirable. Provision was made for 
supplying additional bacteriologists, if needed, (b) In each brigade a suitable 
medical officer was to be selected and assigned as whole or part time assistant 
to the epidemiologist, when the amount of sickness warranted such action. 
One of these was to be trained as an understudy with a view to having him serve 
as an assistant to the sanitary inspector in handling communicable disease 
problems when the division left the camp, (c) Educational work was to be 
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carried out among all the medical officers of the camp. Under the supervision 
of the camp surgeon the epidemiologist was to give special instructions by lec- 
tures and practical demonstrations regarding the most approved methods of 
handling communicable diseases, (.d) The epidemiologist was to make such 
reports to the division surgeon as the latter might deem necessary. From time 
to time reports on certain large problems were to be sent to the Surgeon General. 
No specific forms or periods of time for any of these reports was stated. In 
fact, careful study of the memorandum shows that it was rather to prevent 
disease than to report upon it that the epidemiologists were to be sent to the 
camps, (e) One of the most important duties to be performed by the epi- 
demiologists was the supervision of the detention and quarantine camps, which 
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it was intended should bo established at each camp and cantonment. In the 
camp proper the epidemiologist, or one of his assistants, was to visit the tent or 
barracks where each case of infectious disease occurred and observe everything 
pertaining to that case from an epidemiological standpoint. He was to assure 
himself that the necessary quarantine measures and daily inspections for 
incipient cases were promptly inaugurated and carefully carried out, and that 
proper disinfection of contaminated articles was practiced. In these steps he 
was to act through and in cooperation with the regimental commander and 
regimental surgeon. (/) Many details and suggestions as to the conduct of 
the work were given in the memorandum of January 8. Emphasis was placed 
upon tracing the connection, if any, between cases of epidemic disease, investi- 
gating the air space, arrangement of bunks, heating and ventilation of infected 
barracks and the clothing of the soldiers in so far as these factors pertained to 
the prevalence of disease. Particularly, the epidemiologist should give atten- 
tion to the adequacy of the prescribed examinations of outgoing and incoming 
troops for the detection of incipient cases, (g) The epidemiologist was to keep 
spot maps of the infectious diseases in camp, and in tliis connection give special 
attention to the frequent movement of whole organizations, and of individuals 
from one organization to another, and to the constant arrival of new^ men from 
outside the camp. 

INSTRUCTIONS AND REPORT FORMS 

With reference to the handling of specific infections, suggestions of much 
interest and value for field use were given in the memoranda from the Surgeon 
General's Office dated January 1 and 8, 1918. The suggestions for the control 
of epidemic diseases as outlined therein deserve careful attention, as indicating 
the most advanced sanitary views which were held at tlie time. The follow*^ 
ing are condensed examples: 

Measles should be regarded as having a high mortality because of its 
comphcations and sequelfe, particularly those due to associated streptococci. 
Every possible provision should be made for the protection of one patient from 
another and of the physicians, nurses, and male attendants from the patients. 
Droplet infection probably is an important means of spreading comjilications. 
Convalescent cases should be carefully guarded for a long period in well-warmed 
quarters. All discharges should be disinfected. The period of infectivity 
probably lasted as long as the abnormal discharges front the mucous membranes 
persisted. Measles contacts sliould be quarantined in barracks and carefully 
mspected twice daily by a medical officer; men showing a rise of temperature 
up to 100° should be isolated; barracks should be aired daily and bedding 
sunned. 

Pneumonia should be regarded as communicable. Careful cleansing of 
floors should be practiced in a barrack where pneumonia has developed. Ample 
ventilation and the widest possible separation of the heads of adjacent sleepers 
should be insisted on. Pneumonia cases should be immediately removed 
from measles wards. Ordinary lobar pneumonia, post-measles pneimionia, 
and post-scarlet-fever pneumonia, should not be treated in the same ward. 
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Diphtheria shouhl be thought of and cultures made when suspicious throat 
symptoms are met with by the regimental surgeons. The Schick test shouhl 
be employed to determine those contacts who are not immune, and, when 
found, tliese noninnnunes should be promptly inimunized by antitoxin. Arti- 
cles which have been in contact with the i)aticnt or soiled by his discharges 
should be disinfected. 

Scarlet fever contacts should be quarantined for seven days, during which 
time they sliould be examined twice daily by a medical ofhcer, particular 
attention being (hrected to the throat. All contacts which have been in con- 
tact with the patient in barracks or tent, or with his discharges, should be 
disinfected. Patients should not be released from quarantine until all nasal, 
aural, glandular, or other abnormal discharges liave ceased, nor earlier than 
six weeks after the onset of the disease in any circumstances. 

Smallpox virus was present in all body discharges and probably per- 
sisted until all crusts disai)peared. Prompt and widespread revaccination of 
contacts should be practiced and contacts should be inspected twice daily for 
a period of two weeks, special attention being given to the mouth and to rises 
of temperature. 

Cerebrospinal meningitis carriers should be looked for in ever-increasmg 
circles about a case as rapidly as time and laboratory facilities permit. All 
men in the same building or company should be regarded as potentional car- 
riers and should be })rcvented from mingling as individuals with others within 
or without tlic camp. Spraying and gargling should be employed. All car- 
riers, as detected, should be isolated in a quarantine camp untd free from 
meningococci on three successive examinations with intervals of from three 
to six days between examinations. Patients should be handled with the same 
precautions used in measles and j)neumonia. 

The foregoing suggestions on the control of the epidemic diseases prevalent 
in the canijjs were designed to aid the epidemiologist in the daily conduct of 
his work. lie liad, of course, no power to carry out any of these procedures 
on his own initiative. Pie was not an administrative oflicer. He could but 
advise and act under the orders of the camp surgeon and sanitary inspector, 
whose recommendations, in turn, were subject to the approval or disapproval 
of the conmianding general. Certain broad problems whicli the memorandum 
of January 8 stated were of particular interest to the Surgeon General's Oflice, 
and upon which the epitlemiologist was expected to report from time to time, 
are as follows: (a) Kelationship between bronchitis and pneumonia, measles 
and pneumonia, and between septic sore throat and pneumonia, (b) Influ- 
ence of exposure to cold on incidence of pneumonia, especially during convales- 
cence from measles, (c) Influence of length of convalescence in measles on 
subsequent incidence of pneumonia, (d) The best methods of limiting the 
spread of pneumonia in camps, (e) Is the raw recruit specially susceptible 
to meningitis and pneumonia; and if so, why? (/) Influence, if any, of gas 
masks on spread of infectious diseases, (g) Influence of housing conditions on 
incidence of measles, pneumonia, and meningitis, (h) The influence of rural 
and urban residence on development of measles, pneumonia, and meningitis. 
(i) To what extent is epidemic disease due to transfer of troops from one camp 
to anotlier. (;) Keconunendations wliich may be of use in preventing the 
develojmient and spread of communicable diseases among men in the future 
assemblies of troops. 
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Investigation of these |)roblems, most of them caUing for extensive study 
and research, were added to the other functions of the epideniiologists, as 
already stated. 

The practical question of making reports, left indefinite at first, was later 
the subject of special communications to the epidemiologists. What reports 
were submitted to the camp surgeons are not known, but the early reports which 
the epidemiologists made to the Surgeon General's Office varied so greatly in 
form and substance that they are not comparable. It was desirable that the}' 
should be comparable, since it was intended that these reports should constitute 
a valuable source of data from the camps. Something more than the occasional 
reports on largo questions l)ecame necessary. The epidemiologists were there- 
fore required to make routine reports to the Surgeon General's Office, these 
reports containing statistical information from which tables and comparisons 
of the health conditions could be prepared. On April 25, 1918, the following 
instructions were issued liy the Surgeon General as to the character of the 
report desired: 

War Department, 
Office of the Surgeon General, 

Washington, April 25, 1918. 
From: The Surgeon General of tlie Army. 
Subject: Epidemiological reports. 

1. Reports received in this office from epidemiologists are noted to vary greatly in form 
and method of presentation. Because of this fact, an undue amount of time is required 
for the proper digestion of this information at the central office. 

2. To overcome this difficulty it is proposed to have epidemiologists adopt the attached 
general form in reporting upon di.sea.«o epidemics. 

3. A skeleton summary (p. 1) will serve as the front page of each report. 

4. The body of the report will .show the headings which have been underlined and the 
subject matter will be taken up in this order. 

EPIDEMIOLOGICAL REPORT 



(Disease.) 
Date of report 

(Place.) 
Period From to 

(Number of weeks.) (Date.) (Date.) 

Average strength of command during above period 

Total number of cases occurring in above period 

Annual morbidity rate per 1,000 

Total number of death.s during above period 

Annual death rate per 1 ,000 

Case mortality (deaths divided by cases times 100) 

Average noneffective rate (all causes) per 1,000 during above period 

Number of organizations in command 

Number of organizations affected V>y epidemic 

Causes of epidemic (underline most important factors) : 



Infection from civil community. 

Overwork. 

Weather. 

Housing. 

Bedding. 

Clothing. 

Importation of men from other camps. 

New recruits. 

Signed 



Water. 

Food. 

Flies. 

Susceptibility. 

General sanitation. 

Discipline. 

Isolation of sick. 



Epidemiologist. 
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REPORT OF EPIDEMIOLOGICAL INVESTIGATION 

1. Introductory. — Brief statement as to nature of epidemic, time, location, and extent, 
including figures showing : 

(o) Annual morl)idity rate per 1,000 = 

Number of cases -e- number of weeks X 52 X 1,000 -^ average strength. 
(6) Annual death rate per 1,000: Same as (a) except number of deaths is inserted in 
place of number of cases. 

2. Distrihution of cases. — Discussion as to source of cases, organization, and home state 
of organization and any other pertinent facts relating to the distribution of the disease 
throughout the camp. (Spot maps are useful in this connection.) 

3. Progress of epidemic. — Chart or table showing number of cases reported each day 
during the period in question. 

4. Case mortality. — State total number of cases occurring within the period under 
discussion, and the inimber of deaths from this disease. The number of deaths divided by 
the number of cases times 100 equals the per cent of mortality among the cases. 

5. Complications with other diseases. — Give data in the following tabular form (this 
refers to epidemics of pneumonia) : 

Period : From to 

(Weeks.) (Date.) (Date.) 

Total number of cases under consideration 

Number primary cases 

Number cases following some other disease : 

Measles 

German measles 

Mumps 

Colds, la grippe, bronchitis, influenza 

All others 

Note. — In pneumonia epidemic give number of cases of lobar and number of broncho- 
pneumonia. 

6. Personal history bearing on contributory causes of disease: 

Period From to 

(Weeks.) (Date.) (Date.) 

Number of cases from whom personal history was secured 

Number of cases attributing illness to each of the following causes: 

Overwork 

Exposure to severe weather 

Faulty housing 

Lack of clothing 

No reason given 



7. Cause of epidemic. — Discuss here the influence of any of the following factors which 
are particularly a.ssociated with epidemic: 

(a) Infection from civil communitj'; (It) overwork or fatigue; (c) weather; (d) housing; 
(e) bedding; (/) clothing; (g) importation of men from other camps; (/() new recruits; (i) water; 
(j) food; (A.) flies; (l) susceptibility; (m) general sanitation; (w) discipline; (o) isolation of sick. 

8. Personal history — Length of service. — Give data in following tabular form: 

Period From to 

(Weeks.) (Date.) (Date.) 

Number of cases who have come from some other camp within past month 

Number of cases who have been in service the following length of time: 

1 mont h or less 

1 to 2 months 

2 to 3 months 

Over 3 month.s 
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9. Bacteriological studies. — Give here the number of men cultured and results of bac- 
teriological study. 

10. Post-mortem examination. — Give here the number of cases examined and the findings. 

11. General discussion and summary. — Under this heading give additional special data 
covering this epidemic, variation in incidence among the different organizations, dihgence 
in prosecuting preventive measures, success of preventive measures, etc. 

TYPE OF EPIDEMIOLOGISTS OBTAINED 

In view of the very limited number of men skilled in this work, it is not to 
be wondered at that trouble was e.x;perienced in finding epidemiologists of suit- 
able ability for detail at the camps. Wlien men of reputation designed for this 
work were found, generally they were not available. Consequently, persons of 
less well-known ability were appointed with the idea that they might develop 
along this line of practice. The commi.ssions granted to these officers usually 
were in the grade of captain or major, the proportion being about 1 to 3." 

Detail as an epidemiologist did not prove attractive in all instances. 
The reasons therefor are not far to seek. Although the work of the majority 
of epidemiolf)gists so assigned by the War Department was of a high order, it 
was impossible for most of these officers, by reason of lack of training, to meet 
the standard expected of them. The epidemiologist, instead of arriving at 
camp with an expert knowledge of the military phases of his subject, had to 
learn how to handle the job after having undertaken it. The practical side of 
military epidemiology had to be learned by experience. Under these circum- 
stances it is not strange that the epidemiologist sometimes failed to attain the 
success which had been hoped for. To be conspicuously successful in his 
position it was essential that he should possess great authority — the authority 
of superior knt)wledge and military experience. This he did not always have. 
Another reason why the work of the epidemiologist proved disappointing was 
that liis position was not clearly defined; his status was not established in the 
tables of organization. 

The nianber of epidemiologists assigned by the War Department up to 
the end of July, 1918, was 27." Of this number 7 were subsequently detailed 
to other duties, such as that of camp surgeon, sanitary inspector, or surgeon of 
a depot brigade; 2 were accredited to States, not being at camps; 2 were attached 
to the Surgeon General's Office in Washington; and 1 was connected with the 
pneumonia board. On September 16, 1918, the total number had fallen to 14. 
At many camps, to which no epidemiologist had been assigned by the War 
Department, an officer was detailed by local authority to perform epidemiolog- 
ical duties." 

REPORTS SUBMITTED 

Originally expected to make reports to the Surgeon General's Office only 
from time to time and solely on the larger aspects of their work, the epidemiolo- 
gists were gradually called upon to submit more comprehensive, frequent, and 
detailed data to that office. No regular intervals of time were specified for the 
making of these reports, and all camps were not called upon to make them. 
In some instances definite forms were prescribed and specific questions were 
asked as noted above. From some stations, records of all communicable 
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diseases since the opening of the cajnp were called for. The first effort to obtain 
special information was on April 25, 19f8, when a letter was sent through the 
division surgeon to epidemiologists in relation to the comparative morbidity 
and mortality of certain diseases among officers and men: 

The second request for information was contained in a letter to division 
surgeons dated April 30, f918.^ On this occasion four specific questions were 
asked concerning the relative incidence of disease among white and negro troops, 
new men, and those from different sections of the country. It was requested 
that these questions be assigned to the epidemiologists for reply. On May 1, 
1918, the third call for epidemiological information was sent out to all division 
surgeons. It directed that short reports be made of any and all epidemics that 
had occurred or were then in existence, or which might occur. These were to 
give the date of the appearance of the diseases, mode of onset, probable cause, 
progress, bacteriological findings, extent, treatment, subsidence and other 
points. To the end that there should be no misunderstanding about the matter, 
a detailed scheme or skeleton form of report with 16 specifications was forwarded. 
The work was to be assigned by the division surgeon to "the most competent 
man" within his jurisdiction. Most of the reports were excellent. Guided by 
the plan made out for them, a series of deeply interesting, if not wholly satisfac- 
tory, reports were submitted. The request for the information, and the scheme 
for its arrangement are as follows: 

War Department, 
Office of the Surgeon General, 

Washington, May 1, 1918. 
From: The Surgeon General of the Army. 
To: The division surgeon. 
Subject: Reports on epidemic diseases. 

1. It is desired that short reports of any and all epidemics that have appeared, are now 
in existence, or may appear in your camp, be made. Will you please assign this work to the 
most competent man within your jurisdiction. 

2. The report should give the date of the appearance of the diseases, its mode of onset, 
its probable causation, bacteriology, prognosis, number of cases, its treatment, subsidence, 
and so forth; also attention should be given to any sequelae which follow the disease. 

3. A more detailed statement concerning epidemics and infectious diseases that have 
existed in your division is also desired. A brief statement of what is wanted in this more 
complete report accompanies this letter. 

Wm. C. Gorgas, 
Stirgeon General, U. S. Army. 

SCHEME OF REPORT OF COMMUNICABLE DISEASES IN CAMP FROM OCTOBER 1, 1917, 

TO APRIL 30, 1918, I.VCLUSIVE 

(If one prefers, the time from the establishment of the camp to the date of making the 

report may be covered) 

1. Mention each communicable disease which has appeared in your camp, giving the 
number of cases and number of deaths. 

2. Give your opinion of the influence of housing conditions, inadecjuate clothing, climate, 
weather, and dust on the incidence of each disease. 

3. Has the bringing in of troops from other points, or the arrival of new draft increments, 
had any recognizable effect upon the communicable diseases in your camp? Give any facts 
you have bearing on this point. 
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4. Have you noticed any difference in susceptibility to communicable diseases between 
men from rural and those from urban life? Any particulars bearing upon this point will be of 
special service. 

5. What have been tlie chief measures practiced in your camp in attempting to prevent 
or lessen the spread of infections, and what, according to your observation, has been the 
efficiency of these measures? 

6. Have the pneumonias in your camp been typed? If so, give the results. 

7. What, if any, evidence have you that meningitis has been spread Vjy contact? Do you 
regard this disease in your camp as Vjeing sporadic or epidemic? 

8. What has been your observation concerning the comparative prevalence of pneu- 
monia as a primar}^ disease and as a sequel to other diseases? What disease has pneumonia 
been prone to follow? 

9. Give the States from which your troops have come. Has your division received troops 
from other States than those for which the camp was primaril}' intended, and have such 
increments furnished a large percentage of sick? 

10. From the reports sent to the Surgeon General's Office, it appears that about 80 per 
cent of ho.spital admissions and confinements in quarters are exclusive of the dangerous 
respiratory diseases plus venereal diseases. Can you give any information concerning the 
relative prevalence of the minor diseases which make up tlie great bulk of hospital admissions 
and confinements to quarters? Do not include venereal disease among the minor affections 
concerning which this information is asked. 

11. Have bad colds, broncliitis, sore throat, and other kindred affections been prevalent 
in your divisions? What relation, in your opinion, have these borne to the graver respiratory 
diseases and especially to pneumonia? 

12. In your opinion, has fatigue been a contributing factor in the etiology of the respira- 
tory diseases? 

13. Have clothing and bedding, especially blankets on cots occupied by the graver respira- 
tory disease patients been sterilized? If so, to what extent, and how? 

14. What proportion of your troops are negroes? What do your observations show con- 
cerning the relative susceptibility of the two races to the communicable diseases, excluding 
venereal diseases? 

15. What has been done in your camp in the way of detention, observation, and quaran- 
tine of incoming and outgoing troops? 

16. Any other information that yoii can give concerning the communicable diseases which 
have appeared in your organization will be of value in the compilation of the medical history 
of the Army. 

The fourth special call for information was on August 20, 1918, when the 
Surgeon General requested an epidemiological report "covering everything 
of an epidemiological interest" which had occurred since June 1, 1918.* 

THE EPIDEMIOLOGICAL WORK OF THE SECTION ON COMMUNICABLE 

DISEASES 

As is stated in Chapter III, there was a section of current statistics in the 
division of sanitation, the duty of which was to compile and tabulate the 
current telegraphic disease reports received each week from the camps and to 
issue a weekly statement of health conditions. These statistics, together with 
other epidemiological information, served as the basis for what was practically 
a system of disease bookkeeping which the section on communicable diseases 
maintained. By this system it was possible at short notice to compare present 
with past conditions, in so far as the prevalence of infectious diseases was 
concerned, throughout the Army in the United States and in Europe. 

The section on communicable diseases was prepared to consider proposi- 
tions made regarding new procedures, or modifications of existing methods 
for controlling diseases, and to give expert opinions thereon. Memoranda 
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and circulars lookingtothe handling of infectious diseases freciuently originated 
in this section. The conduct of researches, planned with a view to a better 
understanding of liow infectious diseases were transmitted and could be pre- 
vented in the Army, was a prominent part of this work. These researches 
included studies of the conditions which surrounded soldiers in camps and of 
the statistical records of diseases in the Army from the time of the Civil War. 
The section developed methods for the graphic handling of data. By this 
means rising and falling death rates, admission rates, and noneffective rates 
for the Army as a whole and for the individual camps were made comparable. 
Extending the sj^stem further, the work took cognizance of conditions in the 
Navy and to some extent in the civil population of the Unites States. The 
section on communicable diseases, so far as its supervisory work was concerned, 
may be said to have resembled the central office of a fire department. Its 
function consisted in detecting any unusual prevalence of disease and calling 
the attention of appropriate executive officers to the need of action in regard 

to it. 

Close relations existed between the section on communicable diseases and 
the epidemiologists in the camps. As stated elsewhere in this chapter, the 
epidemiologists were caUed on at times to furnish data and to make routine 
reports. The section kept files of the information thus obtained. The chief 
of the section submitted from time to time the names of persons who were 
thought capable of acting as epidemiologists. A proposed plan that the sec- 
tion provide a definite course of instruction for the epidemiologists and that 
traveling instructors be sent to the camps was taken under consideration, but 
neither of these schemes had been put in force at the beginning of the armistice, 
and therefore both were abandoned. 

The section on communicable diseases was transferred on November 2, 
1918, from the division of sanitation to the division of infectious diseases and 
laboratories. ° 

It is proper to explain here that nt)t all of the epidemiological work done 
in the Army was carried on by or under the section of communicable diseases 
or within the division of sanitation. Some was done by the division of in- 
fectious diseases and laboratories, and some otherwise. From time to time 
boards made up of officers of various divisions were created to study and report 
upon certain large prol)lems. There was a board for the study of communi- 
cable diseases and a pneumonia board.'" On the reconnncndation of the 
pneumonia board various parties of investigators were sent to the camps to 
make special studies." These parties were composed of officers of the Medical 
Department who possessed laboratory training and who were believed to be 
especially qualified to carry out field investigations. 

The work of the epidemiologists, together with other material available 
in the Surgeon General's Office, furnished the basis for a report by the section 
of communicable diseases regarding communicable diseases in the National 
Guard and National Army camps of the United States during the six months 
from September 29, 1917, to March 29, 1918.'^ This report was the first 
which attempted to cover disease conditions in our Army during the World 
War in a broad and comprehensive manner and therefore requires special 
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mention here. It is rcforrcd to not as evidence of the value of tlie epidemiolo- 
gists but as an indication of the possible usefulness of epidemiological data 
when placed in competent hands for assimilation. Most of the statistical 
data in this report were in fact not taken from the epidemiologists' reports at 
all but were drawn from the routine telegraphic reports sent weekly to Wash- 
ington from the camps. The data were inaccurate in many respects but were 
the best available at the time, because the permanent vital statistics of the 
Surgeon General's Office, based on the sick and wounded cards (Form No. 52, 
M. D.), are not analyzed and ready for study until several months after the 
conclusion of the calendar year to which they pertain. The permanent figures 
do not differ materially from those furnished by the weekly telegraphic reports, 
except that in the final statistics deaths due to secondary conditions, such as 
pneumonia following measles, are credited to the primaiy condition, measles, 
while in the current reports they are attributed to the immediate cause of 
death; i. e., pneumonia. The stated object of the report mentioned was to 
ascertain what diseases had appeared in the Army, the extent of spread, and 
the avenues through which the infections found their way into the camps, and 
to give publicity to this information for the benefit of all concerned. Although 
the title of the report does not so indicate, the contents refer onl3' to troops in 
the United States and to the principal camps. Among the facts brought out 
are the following: The death rate in the Army was higher than that of any 
city with which the rate for the same age group was compared with the single 
exception of New Orleans. When compared with the statistics of the regis- 
tration area of the United States, it was found that while the older age groups 
had higher rates, all the rates below age 49 were lower in civil life than in the 
Army. The high morbidity and mortality in the camps was not due to faulty 
sanitation as that term is generally understood; the camps were clean, had 
unquestioned water supplies, and garbage and sewage were satisfactorily disposed 
of. The diseases which were responsible for the greatest number of deaths 
were the so-called respiratory infections, and of these the most important in 
every respect was pneumonia. The investigations were believed to indicate 
that natural susceptibility and lack of knowledge of the fundamental laws of 
sanitation had much to do with the sickness among the men. For example, 
spitting was promiscuous. Aggravating factors were exposure, fatigue, lack 
of warm clothing, cold (juarters, and insufficient bedding by night. Measles, 
pneumonia, meningitis, and scarlet fever existed in epidemic form in a number 
of camps. The case mortality rate for all troops for the six months' period 
was 23 per cent from pneumonia,'' 27 from meningitis, and 1.1 for uncompli- 
cated measles. Most numerous as causes of sickness were those less immediately 
fatal ailments, such as colds, influenza, bronchitis, and mumps. 

Pneumonia was epidemic in many camps and was especially common among 
southern troops. The death rate from pneumonia and the admission rates 
(calculated as the number of cases per 1,000 per year) for some of the large 
camps are shown below: 

* Much of this pneumonia wtis secondary to measles or influenza. 
40081°— 26t 
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Table 1. — Pneumonia rates in camps in the Uniied Slates from Septetnber 29, 1917, to March 

29, 1918. Annual rate per 1,000''^ 



Camp 


Admis- 
sions 


Deaths 


Camp 


Admis- 
sions 


Deaths 


Bowie 


96 
9S 
78 
63 
S2 
42 
37 
36 
36 
33 
29 
24 
24 
24 
21 


20.0 
23.6 
10.6 
24.9 
9.7 
IS.O 
5.4 
11.. 5 
10.7 
9.0 
,5.3 
10..'i 
4.4 
5.5 
4.7 


Meade . 


18.0 
16.0 
15.0 
15.0 
15.0 
14.0 
11.0 
9.8 
9.6 
9.3 
8.8 
8.0 
7.0 
6.7 


2.6 


Wheeler 




1.0 


Travis 


Gordon 


5.3 


Pike 




2.9 


Cwlv -- 


Upton 


3.6 




Grant 


1.5 


Tnylor 


U'wis - . -- 


1.5 


Sevier 


Devcns 


2.0 




McClellan 


1. 1 
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The epidemic character of pneumonia in some of the camps was shown by 
the large number of cases which occurred within a brief period of tijne. For 
example at Camp Bowie there were 468 cases, at Camp Wheeler 340 cases, at 
Camp vSevier 187 cases, and Camp Pike 172 cases, in a week. Some camps, 
as Travis, had continual!}' high rates. 

The practical lessons drawn from this study were reported as follows: 

First and foreiruwt it seems necessary to graduate the introduction of civilians into 
army life. The change has been too abrupt. Men should be called first to a seiniactive 
reserve army. Here the3- should get drill and the e.s.sontials of sanitation and self-care by 
lecture and by demonstration. The drill and calisthenics should be the hardening process. 
After two months of this the transfer should be made to a camp where a man's entire time 
is given over to his niilitar\' training. 

Before entering camp men should be examined for incipient disease. The suspects 
should be .separated and watched before their dispatch to camp. Vaccination for typhoid 
and smallpox can be completed while in the reserve force. 

Once established in camp the transfer of men from one camp to another should not 
take place without a careful examination and removal of those who show signs of illness. 
This will prevent the all too frecjuent transportation of sick men, who are dangerous to 
others because of their sickness. 

These precautions, together with care in the proper mixture of work and rest, judicial 
selection in the (|uality and balancing of the food ration, the adequate protection of the 
man, especially the one from the warm climate, against cold and exposure, his protection 
against the sick through effective quarantine measures, and discretion in the use of the 
physical hardening process, should moderate to a large degree the experience of the past 
winter. 

FORT OGLETHORPE REPORTS 

The report just discussed dealt particularly with disease as viewed from 
the Surgeon General's Office. A series of 14 reports was submitted from 
Fort Oglethorpe, Ga., to the Surgeon General between April 17 and June 15, 
1918, with the intention of showing how the Army's system of dealing with 
disease was actually operating in the camps." Like the report referred to 
above, which included the whole Army of the United States, the immediate 
object of these investigations was to find out what epidemic diseases occurred, 
to what extent they were prevalent, what conditions were responsible for them, 
and what steps should be taken for their better control. This work was done 
in the field. It tlierefore had lioth a more intimate and a more restricted scope 
than the report prepared in the Surgeon General's Office. 
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The studies were made at tlie office of the camp surgeon at Fort Ogle- 
thorpe, Ga." The investigation extended from February 7 to April 26, 1918, 
and covered the period of July 26, 1917, to March 23, 1918. The tables which 
were made covered about 102 ])ages; the text, about 80 pages. To aid in the 
analysis and illustration of the data many charts and diagrams were j)repared. 

Attention was given in the reports to the harmful consequences of unnec- 
essary crowding. It was shown that crowding, apparently far beyond what 
had been generally realized in the War Department, was a common condition. 
Instead of having a minimum allowance of 45 square feet per man, many 
soldiers had but half that area in the dormitories. Crowding was found to be a 
feature of Army life, and the woi-st conditions did not occur in the barracks by 
any means. During moving-picture shows, in Young Men's Christian Asso- 
ciation houses and at other places, the men sometimes had as little as three 
square feet of floor space apiece. When seated on benches at lectures and 
entertainments, the distance from mouth to mouth was often no more than 
16 inches. 

In the reports on special diseases reference was made to epidemic bron- 
chitis as a condition of first importance. The universal prevalence of the dis- 
ease, its avenues of spread, the indifference with which it was regarded, and its 
great medical and epidemiological significance were pointed out. Its relation 
to pneumonia and the part which it probably played in the spread of other 
diseases were dwelt upon. Of more than usual interest was an explosive out- 
break of influenza which occurred in March, 1918. This epidemic was reported 
in full. There were approximately 4,000 men sick in a command of about 
28,000. The disease in its bacteriological and epidemic aspects was identical 
with the influenza which became pandemic in the camps in September, 1918, but 
there was not so much secondary pneumonia. 

Practical, intelligent supervision was thought to be the most important 
single need in the handling of the communicable diseases, and this point was 
emphasized strongly. One report says: 

To get officers and men to do what is required of them in the prevention of disease, disci- 
pline is not so much needed as education. First, it is necessary for them to know wliat they 
have to do and liow to do it. Tliis instruction can not so well be given to the personnel of 
the new army by means of written orders and memoranda as by jiersonal demonstration. 
They must be shown, and sliown in ways not too severely military, for, in spite of their 
uniforms, they are still more civilian than soldier. 

With respect to the usefulness of an epidemiologist such as was contem- 
plated by the memorandum of January 8, 1918, the Oglethorpe reports state 
as follows : 

The whole question is one of education. Does it seem desirable and is there time in 
which to make a definite effort to teach the officers and men what they ought to know about 
the epidemic diseases? If so, there are many promising educational methods to employ. 
Among these is the plan of traveling experts — persons who would go from camp to camp and 
put the procedures for the control of the epidemic diseases upon a proper basis. 

A good deal of confidence is placed here upon the suggestion for traveling experts. 
They should go wherever needed and stay long enough to do their work thoroughly. They 
should work with and through the division surgeon, but should not be under his orders, 
if that can be avoided. They should have the powers of inspectors. These experts should 
observe how sick call is held and should show better ways of doing this work, where necessary. 
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They should teach the early symptoms and diagnostic factors in the epidemic diseases, laying 
emphasis upon what is simple and practical and carefully excluding the merely academic. 
The ways of tracing to their sources the hidden foci of disease by inductive reasoning, based 
on the available clews, should be demonstrated. The means available for establishing 
quarantine and detention facilities should be explained. The records of disease should be 
examined and put upon a systematic basis and the usefulness of this source of information 
explained. Methods for the graphic representation of data in order to facilitate its study 
should be shown. Many medical officers have never had any instruction in these subjects, 
but they are a part of the e(iuipment of every properly equi])ped epidemiologist. 

It would seem desirable that each exjjert should be accompanied by a small group of 
assistants. These need not be persons of broad training or experience; so long as they know 
thoroughly what is required of them, that will be sufficient. For the most part noncommis- 
sioned officers would do as well as any. The.se men would be capable of doing the clerical 
work and attending to the large amount of detail, leaving the head of the party free to look 
after the matters which required his special ability. 
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CHAPTER HI 

CURRENT VITAL STATISTICS" 

HEALTH REPORTS 

As indiciited elsowhoro in tliis c'liii[)ter, the j^ermanont annual vital statis- 
tics of the Medical Department, based on the register and report cards (Form 
52, M. D.), are not codified and analyzed in the Office of the Surgeon General 
until several months after the conclusion of the year to which they pertain. 
Conse((uently. tliese permanent figures are of no value in keeping the War 
Department informed regarding current health conditions in either peace or 
war. Moreover, the sanitary reports rendered on the last day of each month 
from every military station deal only to a slight degree with vital statistics, 
and are delayed in reaching the Surgeon General's Office by reason of the fact 
that they pass througli military channels. At all recent mobilizations before 
the World War tlie War Department felt the need for more frequent reports 
regarding sickness than were provided for by the reports mentioned above 
though they were the only ones jjrovided for by regulations at the outbreak 
of the World War. This need arose during the expedition to Vera Cruz in 
1914, and a report was then put into use.' The importance of weekh^ health 
reports was again recognized by the Surgeon General at the time troops were 
mobilized on the Mexican Border in the early summer of 1916, and conse- 
quently on July 7, 1916, a letter was addressed to The Adjutant General recom- 
mending that the morbidity and mortality of the troops be reported weekly. 

This request was approved by the War Department on July 12, 191G. 
and use of the form began at once.^ Telegraphic reports from all stations or 
districts in the Southern Department were made to the department surgeon 
at San Antonio, who consolidated the individual telegrams and on each Tues- 
day wired to the Surgeon General a health statement covering the entire de- 
partment for the period of the preceding weck.^ 

When war was dedaretl with Germany weekly telegraphic reports were 
still being received from the Southern Dej^artment, where a considerable 
force of Regulars and some National Guard troops remained. The importance 
of extending tiie current statistics system to the entire Army became apparent, 
and representations made by the Surgeon General to the War Department 
resulted in the rendition from each department surgeon of weekly consolidated 
telegrai)hic reports covering all the troops under the control of the department 
commander. 

With the issue of General Orders, No. 96, W. D., July 20, 1917, the 32 
National Guard and National Army divisions, after arrival at their divisions 
camps, were exempted from the control of department commanders: the 
numerous aviation fields which (levelo])ed rai)idly in all {)arts of the country 
were likewise outside the jurisdiction of department commanders, as were 
also the arsenals, schools, disciplinary barracks, prison camps, and miscellaneous 

• Permanent vital statistics appear in Vol. XV, Ft. Two, Medical and Casualty Statistics. 
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stations for staff corps organizations/ which grew up in large numbers through- 
out the eastern half of the United States. Within a short time the major por- 
tion of the Army was located in stations of this description, exempt from de- 
partmental jurisdiction, and it became necessary to require weekly telegraphic 
reports direct from the camp or division surgeon to the Surgeon General. 

Thus the plan had been extended to all tlie independent stations by the 
time any considerable bodies of men were assembled at the 16 National Army 
cantonments and the 16 National Guard camps and to the aviation camps 
as well, thereby covering practically all troops at home for the time being. 
With the formation of approximately 600 Students' Army Training Corps 
units during the fall of 1918, the system of weekly telegraphic reports was put 
in force in these commands which were located in schools and colleges scattered 
all over the country.^ 

As the troops began moving overseas the weekly reports were required 
also from abroad.' While the American Expeditionary Forces necessarily 
were independent and not subject to control in sanitation and hygiene from the 
United States, except as regards general policies which were not immediately 
related to current health conditions, nevertheless, it was highly important 
that the War Department should have up-to-date information regarding sick 
rates, and to effect this the same system for the collection of statistics which 
had been used in the United States was extended to the American Expeditionary 
Forces and a weekly consolidated cable report was rendered therefrom to the 
War Department, beginning with October, 1917.' The information thus ob- 
tained usually was delayed somewhat in collection and transmission, so that it 
did not represent the figures for the week immediately preceding the date of the 
cablegram. Weekly cable reports also were required from the forces in Siberia. 
It should also be noted that in addition to weekly statistics many special cable 
reports of health conditions were received from the American Expeditionary 
Forces which gave information regarding infectious diseases arriving there 
from this country and formed the basis for preventive measures here in the 
direction of more rigid inspections and quarantine of troops before moving to 
ports of embarkation and prior to going on shipboard.^ 

In addition to weekly statistical reports, more frequent reports were deemed 
necessary at home at certain times for some of the specially serious diseases. 
During the measles-pneumcmia and meningitis epidemics of 1917 and the 
influenza-pneumonia pandemic of 1918 there was required a daily telegraphic 
report showing, in 1917, for the preceding 24 hours the number of new cases 
of measles, meningitis, pneumonia, and the deaths therefrom, and, in 1918, 
new cases of influenza, pneumonia, and the deaths therefrom." The daily 
telegrams in question were used to keep the Surgeon General constantly informed 
regarding conditions at each camp during epidemic periods, but were discon- 
tinued in each case as soon as it was established definitely that the peak of the 
epidemic had passed. 

Form No. 211, S. G. O., in accordance with which the weekly health 
reports first were made, was originally prepared as an office blank for use in 
consolidating telegraphic information received by the Surgeon General, being 
approved on June 5, 1917, by the Secretary of War.'" Intimately the original 
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text of Form 211 was slightly revisod iiiid issued as Form 8(), Medical Depart- 
ment, which was distributed to all stations."' As then prepared it remained 
in force in the Army throughout the war; however, minor changes in its use for 
vital statistical purposes were made from time to time by circular letters 
from the Surgeon General's Oflice, and also as a matter of convenience direc- 
tions were given that these reports should contain certain data regarding bed 
capacity, personnel, etc., which had nothing to do with sanitary statistics but 
were rcfiuired by some of the divisions in the Surgeon General's Office other 
than the sanitary division. 

The following is a copy of Form No. 86, as used at Camp Sevier, S. C, for 
the week ending November 9, 1917. Subsetiuent to that time instructions 
which modified it in minor details were issued from time to time by the Surgeon 
General. 

[Telegram dated November 9, 1917] 



Form 8fi 

Medical Department, V. S. A. 

.\uthorized June .'i, lill" 



Camp Sevier, Greenville, S. 0. 



WEEKLY REPORT OF SICK AND INJURED IN 30T1I DIVISION FOR WEEK ENDING 

NOVEMBER 9, 1917 
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Causes of death: Pneumonia, lobar, 1; cerebrospinal meningitis, 1. 
After first report is rendered it will not be necessary to report under B. 
Send promptly by night letter Friday night of each week. 



INSTRUCTIONS FOR USE OF FORM 86, M. D., AND PREPARATION OF WEEKLY TELEGRAPHIC 

REPORT OF SICK 

1. Form S6, Medical Department, will be completed and figures verified. The sum 
of the numbers in hospital and quarters on each line will be the total; the sum of the numbers 
under diseases and injuries will likewise eciual the total; the sum of the nuinbcrs under the 
different diseases enumerated (including "all other diseases") should e(|ual the number in 
the disease space; the stuns of the figures on lines IJ and C should be entered on line D; the 
sums of the figures on lines E, F, G, H, should equal the figures on line D. Venereal cases, 
carded for record only, should be entered on line C under "Quarters" and under "Venereal 
diseases" and dropped on line G, "Otherwi.se disposed of." In addition to the di-seases 
enumerated on Form 86 should be added " Dengue fever." In giving causes of death a brief 
statement of the cau.se only is required, viz, lobar pneumonia 2. It is not necessary to specify 
on this report the location of the lobar pneumonia, nor is it necessary to give the iiatient's 
name and company. In any case in which the number remaining under treatment at the 
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end of tile week exceeds 50 for any one disease, the name of the disease and the number 
under treatment will be noted as a part of line H and included in the telegraphic report. 
Separate rei)<>rts for Regulars, National Army, and National Guard are not required. Officers 
and enlisted men on the active list of the Army only should be included in this report. In 
the preparation of this report the surgeon will exercise care that admissions are not dupli- 
cated. No entry should be made on line F unless the case is transferred away from the post 
or station. 

2. For the jjreparation of the weekly telegraphic report, use the letters on the left margin 
to denote the line referred to. The first report should include lines B, C, and H complete, 
and the totals only under E, F, G, and a brief statement of the causes of death. Line D 
will be completed in this office by combining lines B and C. As line H of tlie ])reccding week 
becomes line B of the current week, after the first report has been rendered it will not be neces- 
sary to report line B. This report should be forwarded promptly by night letter Friday 
night of each week. 

3. The following is a model telegram: 

A twenty three two sixty four B hospital four sixty two quarters one twenty nine injuries 
seventy nine pneumonia nine malaria eight venereal one thirty eight measles one fourteen 
meningitis two others two forty one C hospital two forty seven ciuarters one eighty six injuries 
eighty six pneumonia seven malaria nine venereal one fifty two new nine measles one nineteen 
meningitis eleven others forty nine died pneumonia one meningitis one F eight G five seventy 
eight H hospital two ninety four quarters one fortj-two injuries eighty seven pneumonia eight 
malaria nine venereal one sixty eight measles one twenty four meningitis two others thirty 
eight. 

The section of current statistics in the Surgeon General's Office received 
the code telegraphic reports, which were ordinarily dispatched on Friday 
night. Circumstances sometimes led to a delay in preparation or transmission, 
but in general by the following Monday morning all reports had reached Wash- 
ington, where they were classified and made the basis of a consolidated health 
bulletin, entitled "Summary of Health Conditions Among Troops," which 
was furnished by the Surgeon General to the Secretary of War, the Chief of 
Staff, and the ])iiblic press. A statistical survey, entitled " Disease Condi- 
tions Among Troops in the United States for the Week Ending ," based 

on the weekly and daily telegrams, was issued on Tuesday or Wednesday, 
covering the weekly period ending the preceding Friday." This statistical 
survey was mimeographed and distributed to all military stations, where it 
enabled the responsible authorities to compare the health situation in their 
commands with that at other stations, and to take necessar,y action to reduce 
morbidity and mortality rates which appeared unduly high; it was also sent 
to various Government bureaus and to public health officials throughout the 
country. 

In addition, special rjuarterly and semiannual consolidated reports were 
|)repare(l and distributed by the Surgeon General's Office. The data con- 
tained therein furnished the basis for much of the work in the section of com- 
municable diseases (see Chap. II). These weekly, cjuarterly, and semiannual 
health bulletins form a valuable picture of the rise and fall of epidemic disease 
during our mobilizations and are worthy of detailed study by epidemiologists. 
A complete file of them is available in the Office of the Surgeon General (File 
No. 721.6-2). 

At first separate report was recjuired from Regular troops, National Guards- 
men, and drafted men of the National Army. As the mingling of the three 
classes of troops increased, and as drafted men were added in large numbers 
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to Regular and National Guard divisions, this plan was abandoned as im- 
practicable, and ultimately, it will be remembered, the War Uepartnaent abol- 
ished the distinction between the three types of soldier, except in so far as 
necessary in certain matters relatinjj to the Regular Army. For a short time 
during 1918 se|)arate reports were re<juired for colored troops in an effort to 
secure important data concerning the susceptibility of negroes to certain dis- 
eases as compared with white soldiers. These statistics were not found to be 
of sufficient value as current information to justify the labor involved, and 
consequently the separate reports were discontinued. 

There were several unavoidable sources of error in the method of collecting 
current statistics which prevented them from being absolutely accurate. The 
basic data at the stations had to be hurriedly prepared; often they concerned 
great numbers of cases. Final diagnosis could not of course be reached at 
once in certain instances, and doubtless an erroneous diagnosis was frequently 
reported in the statistics for one week which did not receive proper correction 
in the figures of the succeeding week. Errors also sometimes resulted, espe- 
cially at first, from duplication of admissions, as when a patient was admitted 
to sick report in a regimental infirmary and in a few hours was transferred to 
the base hospital, both reporting. Efforts were made to correct such errors 
as they were observed in the Surgeon General's Office. In spite of all endeavors, 
complete accuracy was not obtainable and consequently the sum of the weekly 
data does not accord exactly with the permanent vital statistics of the Sur- 
geon General's Office; moreover, the current vital statistics, in certain respects 
do not record disease in the same way. Regardless of minor errors, the cur- 
rent figures were sufficiently accurate to serve their purpose and the weekly 
telegraphic reports proved of the greatest importance. Their value was par- 
ticularly emphasized during the measles and meningitis outbreaks in the fall 
and winter of 1917 and at the time of the influenza pandemic in September 
and October of 1918. The information then furnished by the weekly and 
daily telegrams was vitally necessary for determining at what points help was 
most urgently needed for checking the ravages of the epidemics; to what 
places, and at what times, it would be safest to move healthy troops; and in 
what localities more rigid sanitary measures should be put into effect in order 
to halt the further spread of contagion. Based on the telegraphic statistics, 
the division of sanitation prepared numerous comparative tables and graphic 
charts which visualized in a readily api)reciated manner the current health 
conditions of the whole Army and of the individual camps. 
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CHAPTER IV 
SELECTION OF SITES FOR CAMPS AND CANTONMENTS 

At the timo wo dcclarod war on Germany, April 6, 1917, no sites had been 
soleetcd for the mobilization of our troops for war. Before the World War 
the Regular Army of the United States at home was scattered in numerous 
and, for the most part, small stations throughout the country. These stations, 
which were practically all we had ready to accommodate Federal troops, were 
generally satisfactory from the sanitary standpoint and the majority, subject 
to their limited size, served a useful purpose throughout the war, often })eing 
greatly expanded to that end.' In the beginning of the war they were used 
especially for Regular troops and to a less extent for the National Guard. 
They will not be discussed further in the present connection nor will the National 
Guard armories and camps in which the guard was assembled l)efore being sent 
to the great camps as Federal troops. 

As it proved, and as was inevitable in the circumstances, our great war 
army in the main had to be provided for on (piite new camp and cantonment 
sites. ^ It is the purpose of the present chapter to describe how these sites were 
selected. 

The duties of the Medical Department in reference to the selection of 
camp sites were covered by the Army Regulations and the Field Service Regu- 
lations. The paragraphs in point are as follows : 

The Medical Depart niciit is charged with the duty of investigating the sanitary condi- 
tion of the .\rniy and making recommendations in reference thereto, of advising witli 
reference to the location of permanent cami)s and posts * * *.' 

When troops are sheltered under canvas, they are in camp. * * * When occupy- 
ing buildings in towns or villages, they are in cantonment." * 

Boards for the selection of permanent or semipermanent cantonment sites will include 
in their membersliip an officer of the Medical Corps. ' 

* * * When tactical questions are not involved, and especially when the camp is to 
be occupied for some time, great care is exercised in selecting the site. Through no fault of 
their own, troops occupying an insanitary site may suffer greater losses than in the battles 
of a long campaign. .V medical officer assists in the selection of camp sites." 

It is to be noted that the last rjuoted paragraph applies to "shelter in the 
theater of operations" and not to "shelter in the service of the interior." 
However, as it amiounces certain general princij)lcs regarding the selection of 
camp sites, it is considered appropriate to quote it in the present connection. 

SELECTION OF SITES FOR NATIONAL ARMY CANTONMENTS AND NATIONAL 

GUARD CAMPS 

GENERAL CONSIDERATIONS 

In the World War, for the purpose of training and mobilizing of man power, 
the United States was divided into 16 training areas as follows: ' 

Area No. 1. — Maine, New Hampshire, \'ermont, Rhode Island, Massa- 
chusetts, Connecticut, northeast corner of New York. 

■ The word cnntonmont was actually used during tbe war to designate a camp where buildings instead of tents pro- 
vided shelter, or a great part of the .shelter. 

92 
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Area No. 2. — Long Island, New Jersey, New York City, Delaware. 

Area No. 3. — Southern and western New York. 

Area No. 4- — li^astern half of Pennsylvania, Maryland. 

Area No. 5. — Western half of Pennsylvania, Virginia, West Virginia. 

Area No. 6. — North Carolina, South Carolina, Florida. 

Area No. 7. — Tennessee, Georgia, southeastern half of Alabama. 

Area No. 8. — Ohio, southwestern corner of Pennsylvania. 

Area No. 9. — Indiana, Kentucky, eastern Missouri. 

Area No. 10. — Michigan. 

Area No. 11. — Wisconsin, city of Chicago. 

Area No. 12. — Western Alabama, Arkansas, Mississippi. 

Area No. 13. — Iowa, Minnesota, North Dakota, south corner of Illinois. 

Area No. Iff. — South Dakota, Nebraska, Kansas, western Missouri, Colo- 
rado, New Mexico, Arizona. 

Area No. 15. — Oklahoma, Texas. 

Area No. 16. — Montana, Wyoming, Washington, Oregon, Idaho, Utah, 
Nevada, California. 

In anticipation of the selective service law, which was passed on May 18, 
1917,' the chief of the War College division of the General Staff, on April 23, 
1917, issued to his division the following instructions relative to camp sites: ° 

1. The Secretary of War having approved division of United States into 16 training 
areas, steps should be taken without delay definitely to select camp sites to enable the supply 
departments to make arrangements necessary for sheltering, feeding, and equipping the 
forces, 

2. The War College division can not of itself do this intelligently, but it is a proper 
function of the General Staff to outline a policy to govern in selecting sites. Such questions 
as sanitary requirements and transportation facilities are self-evident. Other questions are: 
Should there V>e division, brigade, or regimental camps? Should foot and mounted service 
be trained separately? Size of camps to afford space for maneuvers and firing? 

.3. Your committee having charge of drafting of rcgidations for carrying out the National 
Army plan is designated to study this question and to submit recommendations as early as 
practicable. Your recommendations should include the agency to make selection of camp 
sites, whether department commanders or special boards of officers acting directly under War 
Department. 

Under date of May 4, 1917, the chief of the War College division of the 
General Staff, in a jnemorandum to the Chief of Staff,'" expressed the opinion 
that department commanders should be charged with the duty of making such 
selections for the troops to be raised or trained within their respective depart- 
ments, and that they should appoint boards of officers to investigate and report 
upon available camp sites; also, that the department commanders should be 
guided in their selections, and boards of officers in their investigations and 
recommendations, by the following general rules: 

(1) Property owned or leased by the United States and controlled by the War Depart- 
ment should be utilized wherever suitable and available. 

(2) Whenever practicable troops should be grouped by divisions; therefore, sites should 
be selected which will accommodate a complete division. 

(3) In case it is impracticable to secure divisional sites, effort should be made to select 
sites for brigades or larger parts of a division, so located with respect to one another as to 
facilitate supply from one central point and the administration and the supervision and 
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coordination of the training of tlie division from its headquarters. This object will have 
been attained when no two camp sites of nnits of any division are more than 15 miles apart. 

(4) Sites for commands smaller than a brigade will not l)e selected uidess it is imprac- 
ticable to secure brigade camp sites. 

(.5) It is impracticable to specify the amount of terrain that will i)e required for the 
training of commands of the various sizes. Local conditions and the differences in terrain 
will have to be considered in each case by the department commanders and the boards con- 
cerned. It is essential, however, that each camp site: (a) Be of sufficient size to accommodate 
the command without crowding. (6) Have an adequate water supply for both the men 
and aninuils to be encamped thereon, (c) Contain within itself or be located within con- 
venient distance of an adequate training area, (d) Contain within itself or be located within 
convenient distaiu'e of suitable groimd for target i)ractice. (c) Be located upon or near a 
railroad of sufficient capacity to insure the convenient supply of the command and its prompt 
movement in case of need. (/) Can be leased (if not already owned or leased by tlie Govern- 
ment) for one or two years, with the oi)tion of renewal from year to year for about five years. 
(g) Be immune from floods and inundations. 

(6) The following very desirable features should be secured whenever practicable: (a) 
The soil should be sandy loam with good drainage. (6) The surroundings should be health- 
ful, (c) An "A" and a "B" range within convenient distance, (rf) An artillery range within 
convenient distance, (c) The site sliould aflford natural bathing facilities, such as streams, 
lake, or the sea. (/) The site should be adjacent to a city or large town containing facilities 
for healthful and attractive recreation. 

(7) The following desirable features are not so important as those enumerated under (a) 6, 
but they should not be overlooked, as they tend toward efficiency, economy, and the welfare 
and contentment of the command; (a) Roads, good or potentially good, (b) Infrequent 
interruptions to training by inclement weather, (c) Grazing for animals within convenient 
distance, (d) Absence of insect pests, (c) Good strategical location. (/) Location central 
with respect to training area, {g) Material for temporary shelter locally obtainable in suf- 
ficient quantities at reasonable prices, (h) Mechanical, skilled, and common labor locally 
obtainable at reasonable wages, (i) Site and training areas donated or offered at low rental. 
0) Good markets at reasonable [irices. (k) Adequate local control of social evil and the 
liquor traffic. (/) Adequate local regulations of monopolies and price discrimination. 

5. The War College division is of the opinion that cantonments for one Infantry division, 
certain corps auxiliaries and unassigncd troops should l)e constructed upon sites selected in 
accordance with the foregoing general rules in each of the 16 training areas shown on the 
accompanying map marked "A." 

6. It has l)ecn learned from the Office of the Chief of the Militia Bureau that in the near 
future tlie National Guard will probably con.sist of 16 Infantry divisions (organized in the 
areas shown on the accompanying map marked "B"). It is therefore believed that sites 
for cantonments for these several divisions of the National Guard should al.so be selected at 
once and shelter erected thereon. Selection of the camp sites for the new troops and for the 
National Guard divisions can best be made at the same time. In this way confusion and 
duplication of work will be avoided and considerable economy effected. 

7. It is assumed that expeditions will eventually be sent to the European theater of 
war, and that the National Guard will form jjart of these expeditionary forces. It is upon 
this theory that the War College division recently recommended that steps be taken to 
relieve the Nati»>nal Guard from its present duties and a.ssemble it for training as soon as 
practicable (WCD 9948-17, April 27, 1917). Unless this is done it can receive but little 
military training, and the benefits derived from the recent mobilization and training on the 
border will be greatly diminished. 

8. Intensive training of the kind required to prepare troops for participation in the 
present war can be had in the United States during the winter months only in certain Southern 
States and upon the Pacific coast. The National Guard, even if assembled for training in 
the very near future, can not be equipped or properly trained for war before the early part 
of 1918. 
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9. It therefore seeins wise to assemble the National Guard in camps where its training 
will not be seriously iiiterru|)tecl by inclement weather and whence it can easily be dispatched 
to not far-distant ports of embarkatiou. Such camp sites can bo found in the Southeastern, 
Southern, and the Western Departments. Troo|)s trained on the Pacific coast possibly might 
be dispatched to Europe by the Panama Canal at no greater expense than will be required 
to send them from Atlantic ports in tonnage which would have to be there assembled. 

10. To put this plan Into complete operation with the least amount of travel and at the 
smallest cost requires the location of 14 divisional camps for the National Guard in the South- 
eastern, Southern Departments, and two on the Pacific coast. By the time that the National 
Guard has been trained and dispatched to Europe, the new troops raised and partially 
trained in their respective training areas can be moved south to the cantonments vacated by 
the National Guard. The cantonments in the 16 training divisional areas can then be utilized 
for training the additional 500,000 men. 

11. Cantonments located as follows and constructed to accommodate the organizations 
specified will meet such needs with respect to shelter and facilities for training troops as can 
be foreseen at this time. The cantonments hereafter specified for each of the 16 Infantry 
divisions of the National Guard and its attached units should, of course, be constructed in 
the particular divisional area in which the division and its attached troops are to be raised. 

(A) Northeastern Department: 

(I) Cantonment for the I National Army Infantry Division and 1 telegraph 

battalion, I aero squadron, 1 balloon company, 1 regiment of Heavy 
Artillery. 

(B) Eastern Department: 

(1) Cantonment for the II National Army Infantry Division and 1 aero 

squadron, 2 balloon companies, 2 regiments Heavy Artillery. 

(2) Cantonments for the III National Army Infantry Division and 1 aero 

squadron, 1 balloon company, 1 regiment of Heavy Artillery. 

(3) Cantonments for the IV National Army Infantry Division and 1 regiment 

of Infantry, 1 aero scjuadron. 

(4) Cantonments for the V National Army Infantry Division and 2 regiments 

of Infantry, 1 aero squadron, 1 balloon company, 2 regiments of Heavy 
Artillery. 

(C) Southeastern Department: 

(1) Cantonment for the VI National Army Infantry Division and 1 regiment 

Infantr.v, 1 telegraph battalion, 1 aero squadron, 1 balloon company, 
1 regiment of Heavy Artillery. 

(2) Cantonment for the VII National Army Infantry Division and 1 regiment 

of Infantry, 1 regiment of Heavy Artillery. 

(3) Cantonment for the XII National Army Infantry Division and 1 regiment 

of Infantry. 

(4) Cantonment for the 5th National Guard Division. 

(5) Cantonment for the 6th National Guard Division. 

(6) Cantonment for the 7th National Guard Division. 

(7) Cantonment for the 8th National Guard Division. 

(8) Cantonment for the 9th National Guard Division. 

(9) Cantonment for the 10th National Guard Division. 
(10) Cantonment for the 16th National Guard Division. 

(II) Cantonment for the 17th National Guard Division. 
(12) Cantonment for the 18th National Guard Division. 

(D) Central Department: 

(1) Cantonment for the VIII National Army Infantry Division and 1 telegraph 

battalion, 1 regiment of Heavy Artillery. 

(2) Cantonment for the IX National Army Infantry Division and 2 regiments 

of Infantry. 

(3) Cantonment for the X National Army Infantry Division. 

(4) Cantonment for the XI National Army Infantry Division and 1 regiment 

of Heavy Artillery. 
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(D) Central Department— Continued. 

(5) CantoiiDWut for the XIII National Army Infantry Division and 2 regiments 

of lufaiitrv. 1 telegraph battalion, 2 regiments of Heavy Artillery. 

(6) Cantonment for the XIV National Army Iiifantry Division and 1 brigade 

of Infantry, 1 telegraph battalion, 1 rcgtmeut of Heavy Artillery. 

(E) Southern Department: 

(1) Cantonment for tlie XV National Army Infantry Division and 2 regiments 

of Infantry, 1 aero squadron, 1 regiment of Heavy Artillery. 

(2) Cantonment for the llth National Guard Infantry Division. 

(3) Cantonment for the 12th National Guard Infantry Division. 

(4) Cantonment for the 13th National Guard Infantry Division. 

(5) Cantonment for the 14th National Guard Infantry Division. 

(6) Cantonment for the 15th National Guard Infantry Division. 

(F) We-stern Department: 

(1) Cantonment for the XVI National Army Infantry Division and 2 regiments 

of Infantry, 1 telegraph battalion, 3 aero squadrons, 22 balloon companies, 
1 brigade of Heavy Field .-Vrtillery. 

(2) Cantonment for the 19th National Guard Infantry Division. 

(3) Cantonment for the 20th National Guard Infantry Division. 

12, The War College division is of the opinion, formed after a most careful study of all 
available data, and based upon our most probable requirement,^?, that cantonment acoom- 
modation.s for the 500,000 first raised new troopss whieh will be trained in the 16 divisional 
areas and for the 16 Infantry divisions of the National Guard will become ataolutcly neces- 
sary in the near future and that their construction should begin as soon as possible. 

13. Action i.9 therefore recommended as set forth in the accompanying memorandum 

for The Adjutant General of the .4miy. 

.Joseph E. KvnN, 

Brigadier General, General Staff, 

Chief of War College Dinsion, 

An-tidant to the Chief of Staff, 

On Ma J 3, 1917, the Surgeon General, in a memorandum to the Chief of 
Staff, advised always having the Medical Departnu'nt repre.sented in the selec- 
tion of camp sites, either as a member of the board cotKcrned with the selection, 
or as a consultant." 

On May «, If) 17, the Chief of Staff is.sued the foUowinc^ memorandum to 
The A<ljutant General, which memorandum was approved by the Secretary of 
War on the .same date:" 

Subject: Cantonmwit sites- for the National Guard and additional forces. 
The Secretary of War directs; 

1. That a copy of the memorandum for the Chief of Staff dated May 4, 1317 (WCD 
6374-29) bo furnished at once to each department commander in the United States and to 
the chief of each staff ccjrp.s and department.* 

2. That each department commander in the United States be fumi-shed at onee with all 
papers relating to land within their respective departments whieh has been offered for lease 
or without eo.st for military purposes. 

3. That the Quartermaster General be instructed to furniah at once to each department 
commander in the United States a copy of the " Tentative layout for cantonment for one 
divi,sion of Infantry," prepared in the office of the Quartermaster General to accompany 
" Temjwrary buildings for mobilization camps, April, 1917," and with any other available 
data showing the areas required for cantonments for the different organizations of divisions 
and Army corps. 

> S«e p. 83 et mq„ sapm. 
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4. That the department commanders in the United States be directed to proceed at 
once to select, in accordance with tlie provisions of the memorandum described in paragrapli 
1, the sites for the cantonments and training of the troops designated for their respective 
departments in paragrapli 2 of said memorandum; to lease on the behalf of the United States 
any selected tracts not already owned or leased by the Government, and to make report of 
the sites selected not later than June 10, 1917. 

5. That all reports of selected sites be furnished to the Chief of Staff and to the chief of 
each staff corps and department as soon as received by The Adjutant General; that the 
Quartermaster General be instructed to provide the shelter and other construction required 
on each site for the accommodation of the troops to be maintained thereon as soon as practi- 
cable after he is notified of its selection; and tliat the chief of each supply bureau be instructed 
to prepare to supply the organizations to be camped on each site. 

H. L. Scott, 
Major General, Chief of Staff. 
I concur and think there should be no delay. 

Tasker H. Bliss, 
Approved: Major General. 

Newton D. Baker, 

Secretary of War. 

Complying with this memorandum The Adjutant General, on May 7, 
1917, issued identical instructions to the department commanders of the 
Northeastern, Eastern, Central, Southeastern, Southern, and Western Depart- 
ments, of which the following is used as an illustration :'' 

War Department, A. G. O., May 7, 1917. To the commanding general. Southeastern 
Department, with instructions to proceed at once to select, in accordance with the provisions 
of the accompanying copy of memorandum dated May 4, 1917, the sites for the cantonments 
and training of the troops designated for his department, and to lease, on behalf of the United 
States, any selected tracts not already owned or leased by the Government. 

It is desired that individual reports of these sites be submitted as quickly as they become 
ready in each case, so tliat the information may bo in the War Department at the earliest 
possible date. .\11 reports must l)e in before June 10, 1917. Each rejiort suljmitted should 
con.sist of an original and 10 copies, in order that copies may be immediately available for 
the staff corps and departments concerned. 

2. The Quartermaster General will be instructed by this office to furnish department 
commanders at once a copy of the "Tentative layout for cantonment for one division of 
Infantry," prepared in his office to accompany "Temporary buildings for mol)ilization 
camps, April, 1917," and any other available data showing the areas required for cantonments 
for the different organizations of divisions and army corps. The Quartermaster General will 
arrange to provide shelter and other construction required on each site as soon as i)racticable 
after he is notified of its selection. 

3. Any papers that may be on file in this office relative to land that may have been 
offered for lease or without cost for military purposes will be sent to department commanders 
at an early date. 

4. The maps referred to in paragraphs 5 and Ij of the memo, of May 4, will be forwarded 
as soon as they can be obtained. 

By order of the Secretary of War: 

Wm. M. Cruikshank, 

Adjutant General. 
Reed. Hq. S. E. D., May 10, 1917. 

These instructions were supplemented by telegrams to each department 
commander sent by The Adjutant General on May 10, 1917, the substance of 
which is as follows : " 

To the commanding general, Central Department, informing him that the five canton- 
ments for National Army Infantry divisions will be selected in his department. 
40081°— 26t 7 
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To the comniaiidiiig general of the Eastern Department, informing him that four canton- 
ment camps for National Army Infantry divisions will be selected in his department. 

To the commanding general, Northeastern Department, informing him that one canton- 
ment camp for National Army Infantry division will be selected in his department. 

To the commanding general, Southeastern Department, informing him that cantonment 
camps for three National .\rmy Infantry divisions and nine National Guard divisions will 
be selected in his department. 

To the commanding general. Southern Department, informing him that cantonment 
sites for one National Army division and five National Guard divisions will be selected in his 
department. 

To the commanding general, Western Department, informing him that cantonment 
camps for one National Army Infantry division and two National Guard Infantry divisions 
will be selected in his division. 

The following comprehensive questionnaire was formulated by the General 
Staff, War Department, for transmittal by departmental boards to all cities or 
towns making applications for the location of camps in their vicinity.'^ It 
was required that this questionnaire be answered in full, and it was intended 
that upon the replies given would depend the decisions as to whether or not 
the sites would be inspected by the selection board. Not many prospective 
sites were eliminated in this manner, for, as was natural, all communities 
interested sent in favorable accounts of their multiform advantages. 

1. Character of country in immediate vicinity of your city; i. e., the open and wooded 
areas. 

2. Character of the soil. 

3. Extent of cultivation. 

4. Character of roads. (Attach map showing roads and character of same.) 

5. Whether or not country is fenced in to an extent which would interfere with the 
maneuvers of troops. 

6. Feasibility of securing within a short distance of camp site a small-arms target range 
of 1,000 yards in length and approximately 400 yards across where small-arms practice 
with a service rifle could be safely and uninterruptedly conducted. 

7. Possibility of securing within 20 miles a reasonable range for practice of field artillery 
fire, which would necessitate comparatively open country 8 miles long by 2 miles broad. 

8. Ai)proximate areas which might be available within a radius of 50 miles for field 
maneuvers of troops without interfering seriously with the local agriculture or other interests. 

9. Possibility of securing an area near the city for the cantonment of 500 to 800 acres, 
all suitably drained and with a good water supply for the camp of the troops. 

(a) Probable cost per acre of land selected. 
(6) Price at which land can be leased. 

(c) Any lands offered rent free. 

(d) Any lands owned by Government, or lands which will be donated to the Government. 

10. Transportation facilities. Transportation facilities in the way of steam and electric 
railroad lines into the site, with po.ssible extension of existing facilities in this respect. 

11. Whether the wagon roads in the vicinity to a distance of approximately 50 miles 
are suitable for transportation by heavy auto truck; are bridges and culverts built to stand 
such traffic? 

12. Navigable waters — character, depth, etc., in the vicinity of the city. 

13. Street cars. 

(a) Interurban railway and jitney service connecting the possible camp sites with the 
city, with cost of fare. 

14. City. 

(a) Population. 

(b) Amusements. 
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\c) Possibilities of swimming, boating, etc., in the vit-init}- of tlie site and tlie can- 
tonment, including rivers, lakes, etc. 

15. Accommodations. Whether or not tlie city could accommodate officers' and enlisted 
men's families at reasonable rates, in the way of hotels, apartment houses, cottages, and 
boarding houses. State rates of rental of apartments and cottages for those of moderate 
and those of limited incomes. 

16. Schools. General outlay of public-school education. 

17. Prostitution. Is this controlled, and is the city attempting to minimize venereal 
diseases? 

18. Liquor traffic. How controlled? 

19. Health statistics (from report of Board of Health). 
(a) Elevation above sea level. 

(6) Water supply. 

(f) Report of last water analysis. 

20. Vital statistics for year 1916. 

21. Deaths per thousand from common contagious diseases. 

22. Epidemics. 

23. Water-borne infections. 

24. System of sanitary sewers. 

25. Hospitals. 

26. Climatic conditions (from reports of Weather Bureau). 
(a) Mean relative humidity for the last 10 years. 

27. Average minimum mean and maximum temperatures. 

28. Mean rainfall. 

29. Prevailing winds by months. 

30. Highest temperature recorded. 

31. Heat prostrations. 

32. Violent storms. 

33. Floods. 

34. Possibility of forest fires with respect to camp sites. 

35. Camp site. Approximately 500 acres are needed suitable for building, and an addi- 
tional three or four hundred acres for ceremonial drill and instruction. 

36. Character of soil; sandy or otherwise. 

37. Natural drainage. 

38. Possibility. of flooding in heavy rains. 

39. Character of water supply, whether natural or would it be necessary to pipe, and if 
the latter, probable cost of installation and subsequent supply (1,000,000 gallons per day 
required) . 

40. Any special features not mentioned. 

41. Markets. Notes as to shops, dry goods, grocery, hardware, drug, department stores, 
and markets. 

(a) Normal cost of meat, fish, poultry, eggs, dairy products, fruits, and vegetables. 

(b) Notes of laundry facilities. 

(c) Possibility of securing ice. 

42. Any grazing in vicinity for animals. 

43. Lighting of cantonment. (Systems suggested by city.) 

44. Fuel for camp. 

(a) Average price of wood. 

(6) Average cost for soft coal f. o. b. mines. 

(c) Fuel oil. 

45. Labor. 

(a) Average cost of unskilled labor per day. 

(fc) Same for skilled and mechanical labor. 

(c) Average hiring of servants, cooks, laundresses; and whether or not easily obtainable. 
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46. Pests. 

(a) Mosquitoes, fleas, and flies. 

(6) Please state [irevalence of these in the area over which the troops may have to 
maneuver. 

47. Cost of construction. 

(a) Average cost of himber, flooring, ceiUng, and siding per thousand feet. 

(6) Present co,st of lime, cement, gravel, sand, crushed rock, asphalt, brick, building 
stone, concrete blocks, all delivered at sites you may believe are available for cantonments- 
It may be seen that much consideration was given to matters of sanitation 
in this questionnaire. 

There was naturally at the War Department, especiall}- in the Construc- 
tion Division, a great desire to start work on construction, for within four 
days after the instructions had been issued to department commanders relative 
to forming boards of ofllcers for selection of camp sites, the following telegram 
was dispatched:'" 

Commanding General, Southern Department, " " -t ' ".y o, ,. 

Fort Sam Houston, Tex. 
If you are able from the data on hand to decide upon any of the cantonment sites for 
the National Guard and divisional forces, do not wait for the action of boards as previously 
directed, but telegraph sites selected. It is urgently necessary to start shipment of materials 
and begin construction immediately. If we can learn at once one or two sites in your de- 
partment it will greatlv facilitate getting all work done on time. ,, ^ 

McCain. 

War Deparlmenl Telegraph Office: 

Please send same telegram to commanding general, Central Department, Chicago, 111.; 
commanding general, We.stern Department, San Francisco, Calif.; commanding general, 
Northeastern Department, Boston, Mass.; commanding general. Southeastern Department, 
Charleston, S. C; commanding general. Eastern Deiiartinent, Governors Island, N. Y. 

It is not apparent that any of the department commanders were able to 

comply with the instructions given in the above telegram. So the work of 

selection as carried out in the various departments may now be taken up in 

detail. 

CENTRAL DEPARTMENT 

In accordance with War Department instructions ,">■ '- the Central De- 
partment, with headquarters at Chicago, 111., issued Special Orders No. 87, 
May 15, 1917, paragraph 3, appointing boards of oflicers to investigate and 
report upon availa])le camp sites for cantonments to be located in this dejiart- 
ment. These boards were composed of officers, as follows: {a) For canton- 
ment to be located in VIII divisional area (Ohio, West Virginia) : Infantry, 2; 
Corps of Engineers, 1: Quartermaster Reserve Corps, 1; Medical Corps, 1. 
ih) For cantonment to be located in IX divisional area (Indiana, Kentucky) : 
Infantry-, 1 ; Cavalry, 1 ; Medical Corps, 1 ; Engineer Corps, 1 ; Quartermaster 
Reserve Corps, 1. (c) For cantonment to be located in X divisional area 
(Michigan, Wisconsin): Infantry, 2; Engineer Corps, 1; Medical Corps, 1; 
Quartermaster Reserve Corps, 1. {d) For cantonment to be located in XI 
divisional area (Illinois): Infantry, 1; Engineer Corps, 1: Medical Corps, 1; 
Quartermaster Reserve Corps, 1; Cavalry, 1. (e) For cantonment to be 
located in XIII divisional area (North Dakota, South Dakota, Minnesota, 
Nebraska, Iowa): Cavalry, 1; Engineer Corps, 1; Infantiy, 1; Quartermaster 
Reserve Corps, 1; Medical Corps, 1. (/) For cantonment to be located in 
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XIV divisional area (Colorado, Kansas, Missouri): Cavalry, 1; Engineer 
Corps, 1; Infantry, 1; Medical Corps, 1; Quartermaster Reserve Corps, 1. 
After naming the personnel of the different boards, the following instructions 
were given : 

None of these sites were recommended as suitable from a military and 
sanitary standpoint. The only site in the VIII divisional area recommended 
by the board was at Chillicothe, Ohio (Camp Sherman).'^ This was selected 
for the following reasons : '* 

The proposed site is inimediately adjoining the town of Chillicotlie; covers 3,000 acres; 
maneuver area suitable for rifle and artillery ranges; excellent sandy loam soil; drainage 
very good; establishment of sewers necessary; water supply excellent, town can furnish 
1,200,000 gallons per day; in addition wells will have to be driven; natural gas; climate excellent; 
altitude 650 feet; mosquitoes few; railroad facilities excellent; roads excellent; markets 
cheap; labor and building materials plentiful; good bathing; lic[uor traffic well controlled. 
The sanitary condition of the city was inspected and appeared to be excellent. Hospital 
facilities small, only 1 hospital with 50 beds. This recommendation was approved by 
General Barry on June 6, 1917. 

Board foh IX Divisional Area, Indiana and Kentucky 

Sites considered and inspected were as follows: '" Indianapolis, Ind.; 
Evansville, Ind.; Columbus, Ind.; Marion, Ind.; Huntington, Ind.; Fort 
Wayne, Ind.; Terra Haute, Ind.; New Albany, Ind.; Rochester, Ind.; Ligonier, 
Ind.; Crawfordsville. Ind.; Logansport, Ind.; Fort Benj. Harrison, Ind.; 
Jeffersonville, Ind.; Louisville, Ky.; Lexington, Kj-.; Bowling Green, Ky. ; 
Padueah, Ky. ; West Point, Ky. ; Danville, Ky. ; Hopkinsville, Ky. 

Of these sites the following were recommended as suitable from a military 
and sanitary standpoint, in the order named: Louisville, Ky. ; Lexington, 
Ky." The department commander approved and recommended the site at 
Louisville, the board having reported upon it as follows: '"> -" 

1. General conditions: Central location of Louisville. In regard to the training area 
site is not too thickly settled; terrain is varied. 

2. Rent free for a period of two years with option to lease from year to year; there- 
after for a period of three years at a rental of $10,000 per year. Suitable building sites; 
area 1,630 acres, well drained, not muddy or dusty; not possible to be flooded; partly rolling 
and partly flat. 

3. Transportation facilities: All surface roads are metal or macadam, in excellent con- 
dition. Southern Railroad and main line of the L. & N. run through the ground. Other 
facilities for transportation from Louisville are Pennsylvania, B. & O., New York Central, 
C. & O. Site is 43^ miles from center of Louisville. 

4. Health: Water from city of Louisville taken from the Ohio River. Sedimented and 
filtered through mechanical sand filter; excellent cjuality and abundant. The city proposes 
to construct a 12-inch sewer which will care for 450 acres; the other site being level can not 
connect with this sewer, and if used for building, latrine pits would be necessary. Hospital 
facilities in Louisville are of the best. There are only a few mosquitoes; the climate is suitable 
for training the entire year. The liquor laws in Louisville are well controlled. 

5. Supplies: Electricity and natural gas can be obtained from the city. Wood, coal, 
and ice are abundant. Labor is plentiful; building materials of all kinds are obtainable; 
housing facilities for relatives and families excellent. 

6. Recreation: Louisville furnishes all the recreation of a large city. 

7. Rifle range: The site is adequate. 

8. Artillery range: Suitable. 

9. Remount depot : X proper site of 50 acres level sown in grass is obtainaVjle. 
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10. Advantages: 

(a) Central location for training area. 

(6) Water and railroad transijortation. 

(c) Located near a large city. 

(rf) Excellent water. 

(f) Sewer for large )>art of the camp. 

(/) Anui.sements excellent. 

(9) Excellent hospital facilities in city. 

(A) Climate good for training many months of the year. 

(j) Low rental. 

0) Excellent roads. 

(k) Excellent lal)or market. 

(I) Abundant building material. 

(to) Adequate housing in tlie city for visitors and families. 

Disadvantages: 

(o) No bathing facilities near the site. 

(6) Necessity for building on two different sites and on irregular line. 

(f) Country immediately surrounding under garden truck cultivation. 

BO.^KD FOR X DiVISIO.NAL ARE.\, MICHIGAN AND WiSCONSI.V 

Medical member. 

The board reported to tlie department commander tliat the following 
sites had been inspected and rejected for the reasons given:-'' 

Eau Claire, Wis., rejected. The reason, long cold winters. 

Sparta, Wis. Poor water supply and long cold winters. Scarcity of building materials; 
difficulty in disposing of sewage. 

Janesville, Wis. Long cold winters. 

Marinette, Wis. Long cold winters; water supply of doubtfvd pvirity; sewage problem 
difficult; soil too sandy. 

Ludington, Mich. Soil too sandy; poor railroad transi)ortation; no local market. 

Muskegan, Mich. No building materials locally; no rifle or artillery range. 

Grand Rapids, Mich. Long cold winters; poor bathing facilities; no building materials 
loeallv; no rifle range. 

Jack.son, Mich. No good rifle or artillery ranges; high rental; no building materials 

locally. 

Kalamazoo, Mich. High rental; no suitable rifle range; no building materials locally; 

poor bathing facilities. 

Miscauno Island, Mich. Long cold winters; no electric light; no water .system. 

Holland, Mich. No building materials; too far from the city. 

Benton Harbor, Mich. Too far from town; road.s poor; difficult to dispose of sewage. 

Stiles, Wis. Cold climate; no town near by. 

Manistee, Mich. Poor railroad facilities; poor markets; ground would practically all 
have to be cleared. 

It will be seen tliat this board considered sanitation to a notable degree. 
Battle Creek, Mich. (Camp Custer), was recommended for the following 
reasons and this site was approved and recommended by the department 
commander on May 20, 1917:^' 

This site posses.ses the following advantages: Electric current available; excellent rail- 
road facilities; good soil; good rifle range; good water from artesian wells or from the city; 
ea.sy sewage disposal; excellent markets; site near city; good theaters; moving pictures, etc. 
It lias the disadvantages of having no lumber locally, indifferent bathing facilities, no artillery 
range, and long cold winters. 
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Board for XI Divisional Area, Illinois 

This board considered the following sites :^^ Cairo, 111.; Carbondale, 111.; 
Murfreesboro, 111.; Clinton, 111.; Decatur, 111.; Danville, 111.; Dixon, 111.; 
ElRngham, 111.; Peoria, III.; Elgin, 111.; Greenville, 111.; Greenup, 111.; Moline, 
111.; Mount Vernon, 111.; Metropolis, 111.; New Milford, 111.; Ottawa, 111.; 
Quincy, 111.; Rockford, 111.; Rock Island, 111.; Salena, 111.; Sinnissippi Farm 
111.; Sparta, 111.; Springfield, 111. and Vandalia, 111. 

The board recommended the following as suitable from both a military 
and sanitary standpoint in the order named: Rockford, Dixon, Springfield, 
Peoria. ^^ The Rockford site was approved June 4, 1917, by the department 
commander for the following reasons contained in the report of the board: -^ 

Rockford, 111. (Camp Grant). Area 2,500 acres, more can be obtained if necessary; 
climate cool, dry, and invigorating, making it possible for men to receive more intensive 
training in a shorter time than would be possible in the hot, humid climate of the South; 
also it is believed that much open-air winter training can be done on account of the absence 
of rain, mud, and slush; also the board believes that men can be hardened quicker and 
better than in a southern camp site. Near a city of 60,000 inhabitants. Excellent center 
for building materials and labor. Prohibition town; no social evil; suitable site for canton- 
ment base hospital; the water supply can be obtained from the Rock River, which is not 
subject to fluctuations. 

Board for XIII Divisional Area, North Dakota, South Dakota, Minnesota, 

Nebraska, and Iowa 

The site at Des Moines, Iowa (Camp Dodge), was the only one recom- 
mended by this board as suitable." It was approved and recommended by 
the department commander." In the report of the board, dated June 3, 1917, 
the following advantages were recorded; it will be noted that much attention 
was given to sanitary considerations : 

1. Area, 4,184 acres. 

2. Water ample and of good ciuality obtainable by laying mains from the gravel pits 
near the Des Moines River to the cantonment site and installing sufficient pumps, at a cost 
of $1.50,000. 

3. Good railroad facilities. 

4. No danger of floods. 

5. Sandy loam soil which is well drained. 

6. Healthful surroundings. 

7. Good bathing facilities in the Des Moines River. 

8. Ten miles from Des Moines. 

9. Excellent roads. 

10. Free from insects. 

11. Good weather conditions. 

12. Labor and building material very good. 

13. Markets excellent. 

14. Good local control of the social evil and liquor traffic. 

15. Satisfactory site for a base and cantonment hospital can be obtained. 

Board for XIV Divisional Area, Colorado, Kansas, and Missouri 

The following locations were inspected and recommended as suitable from 
military and sanitary standpoints, in the order named: ^* Colorado Springs, 
Colo.; Fort Leavenworth, Kans.; Carroll ton. Mo.; Fort Riley, Kans. Fort 
Riley was placed last in this list of suitable sites for the following reasons: " 
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Tlie grDUiul is too low for the cstablishincnt of anythiiiK like a )x>rmanpnt camp. There 
is extreme heat in summer; insect pests are nunieroiis; there is a possibility of Hoods; there is 
but one railroad passing through the reservation; there are no suitable natural bathing 
faeilities; the grazing for animals is litnited. 

Tlie depiirtmont foniinandcr, liowovor, selected and leoommended Fort 
Kilev (Camp Funston) in opposition to the opinion of the board, basing: his 
action on the fact tluit the Government owned tlie reservation, and that there 
were approximately 22,000 acres available for artillery and small arms rifle 
ranges and maneuver purposes. He considered that these reasons outweighed 
the disadvantages reported by the board.-* 

In tlic Central Department the records show that in all instances proposed 
sites for National Army cantonments were actually inspected by a medical 
officer, and also that due consideration was given to sanitary advantages and 
disadvantages.-^ 

SOUTHEASTERN DEPARTMENT 

In addition to selecting sites in the VI. VII, and XII divisional areas for 
Xational Army divisions, this department was directed to select locations for 9 
National Guard divisions, making 12 camp sites in all to be chosen, more than 
twice the number in any other department.'" Several reasons prompted the 
General Staff to mobilize the National Guard divisions in the Southern States 
for training,'" the principal one being the fact that it was not possible to con- 
struct cantonment buildings to accommodate them in the allotted time, this 
making it necessary to shelter the men in tents, which would serve for shelter 
far less satisfactorily in a cold climate. It was thought also that National 
Guard divisions would recjuire much less training before departure for Europe 
than would divisions made up of drafted men; consequently, it was plamied to 
move the firet increment of tlrafted men from the northern cantonments to the 
National Guard camps in the south as fast as the latter were vacated by troops 
<'oing to France, and to utilize the northern cantonments for the second tlraft 
contingent, and so on. The departntent conunander, upon receipt of W ar 
Department instructions of May 4, 1017. quoted above, appointed two boards 
to inspect sites, only one of which contained a medical officer. The first board, 
created by special orders, head(|uarters. Southeastern Department. Charleston, 
S. C May 11), 1917, was comprised of the following officers: Engineer Corps. 1 ; 
Medical Corps, 1; Infantry, 1. 

This board was directed to inspect proposed sites in the XII divisional 
area (Arkansas, Louisiana, Mississippi, and Tennessee). 

The other board, for the remainder of the Southeastern Department, 
organized by Special Orders No. f), issued by headquarters of department on 
May 1(), 1917, was compo.sed of the following officers: Corps of Engineers, 2; 
Quartermaster Corps, 1. The Medical Department was not represented on 
this board. 

The first board which, as already noted, had a medical member, on June 7, 
1917, reported having inspected the following locations in the XII divisional 
area on the dates shown after their names: =« Little Rock, Ark.. May 23, May 
31, June 6; Shreveport, La., May 24; Alexandria, La., May 25, June 5; Hatties- 
bui^. Miss.. May 2.5, June .5: Holly Springs. Miss.. May 2S: Memphis, Tenn., 
June 1; Vicksburg, Miss., June 2; Aleridian. Mi.-ss., June 3; Jackson, Miss., 
June 4. 
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Of the foregoing the following sites were recommended as suitable from 
military and sanitary standpoints, in the order named i^" Alexandria, La., 
Hattiesburg, Miss., Meridian, Miss. The reasons for the selection follow: 

Alexandria, La. (Camp Beauregard). Camp site 5 miles northeast of the city; cut-over 
long-leaf pine district. Amiile size for two divisions. Water supply from Alexandria 
e.vcellent; available over tlie whole camp and training area by sinking deep wells. Un- 
limited ground suitable for training; suitable target ranges; excellent railway facilities; 
immune from floods and inundations; soil, sandy loam, excellent porosity, excellent drainage; 
comparatively free from mosquito breeding places; roads fair; climate excellent, flies present 
in moderate numbers; will not be fly infested when sanitary precautions are observed. 
Building material and labor obtainable; good markets; social evil controlled; no liquor sold 
in this district; in the city saloons are closed from midnight to 5 a. m. only, but it is believed 
the authorities will make such regulations as the Government desires. Ice excellent; a 
sewer system could bo installed on the camp site. 

Conclusions: Alexandria is satisfactory both from a military and sanitary standpoint. 

Hattiesburg, Miss. (Camp Shelby). Five miles from the city. Area, 5,000 acres; 
water supply could be obtained by drilling artesian wells on or near the camp sites, as there 
are several large springs which demonstrate the presence of an underground water supply; 
artillery range available; ample railroads; sandy loam soil with gravel beds giving excel- 
lent drainage. There are some mosquito-breeding conditions in the suburbs of Hatties- 
burg, but these could easily be controlled. Tliere are no bathing facilities. Roads fairly 
good; excellent climate; few flics; markets fair; prohibition State; social evil controlled; 
sewer system could be installed on the camp site. The local supply of ice would have to be 
increased or ice would have to be shipped in. 

Conclusions: Hattiesburg is satisfactory from a sanitary and military standpoint. 

,The following sites were inspected and rejected by the board for the 
reasons given : ^^ 

Little Rock, Ark. The water supply, area of the camp, small-arms target range, rail- 
road facilities, roads, climate, location, building materials, and labor markets were satis- 
factory, but the site was rejected mainly because the board concluded that while it would be 
possible to rid the camp site proper of mosquito-breeding places, it would be impossible to 
make the lowlands in the vicinity of the camp site free from mosquitoes except by the ex- 
penditure of an enormous amount of money. The board furtlier stated that the cities of 
.\rgenta and Little Rock were mosquito infested and that malaria was endemic in all of the 
surrounding country, that the restrictions which would have to be imposed upon the move- 
ment of troops by the sanitary conditions would seriously interfere with training, and that 
placing troops in the vicinity of Little Rock would result in heavy malarial infections; 
also that the social evil was uncontrolled in the surrovmding towns. The board therefore 
recommended that the Little Rock site be omitted from further consideration. 

Shreveport, La. This site was rejected as being unsatisfactory from a sanitary stand- 
point. 

Holly Springs, Miss., was rejected by the board for sanitary reasons on account of 
unsuitable water supply, mosquito breeding, and fly breeding. 

Memphis, Tenn., was rejected for sanitary reasons on account of unsatisfactory water 
supply, poor soil, giving poor drainage, mosquito breeding, and high death rate in Memphis. 

Vicksburg, Miss., was rejected on account of heavy malarial infections in the surrounding 
country; also that the large amount of chemicals required to produce a potable water would 
not be conducive to health. 

Jackson, Miss., was rejected from a sanitary standpoint on account of the heavy malarial 
infection in the surrounding country. This, however, was satisfactory from a military 
standpoint. 

The department commander approved the Alexandria and Hattiesburg 
sites, but disapproved the Meridian site and substituted for it Little Rock 
(Camp Pike), as explained in the following telegram to The Adjutant General 
dated June 8, 1917:" 
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I recommend that tlie XII divisional cantonment be established on the terrain con- 
sisting of 3,000 acres offered free to the Government by the city of Little Rock. The board 
of officers, of which Col. George P. Howell, Corps Engineers, is senior member, has recom- 
mended Alexandria, La.; Hattiesburg, Miss.; Meridian, Miss.; and Little Rock, Ark., in the 
order named. It appears that the prevalence of malaria and certain undrained area in the 
vicinity of Little Rock are the causes of this locality being recommended last. The city has 
appropriated $50,000 to bo expended in mosquito eradication, and it is believed that much 
can be done to remedy the situation prior to arrival of troops in camp, when mosquito season 
will be nearly over. The unusual railroad facilities of Little Rock, including the many land- 
grant roads, size of city, desire and ability of citizens to cooperate, and climatic conditions, 
especially as to low relative humidity during the summer month.s, make mo feel justified in 
this recommendation in spite of the adverse report of the board. 

Wood. 

An extract from a letter from, the department commander, Southeastern 
Department, to The Adjutant General of the Army, dated June 13, 1917, 
further recommends the Little Itock location i^" 

3. The department commander still feels that Little Rock, all things considered, will 
prove to be the best site in the XII divisional area for the establishment of a divisional 
cantonment. This entire area is more or less infested with the malaria-carrying mosquito, 
and it will be necessary for the troops to be equipped with mosquito bars during the mosquito 
season, both in camp and while on maneuvers, no matter in what part of the XII divisional 
area they may be maneuvering. 

4. It is believed that the general health conditions and the climatic advantages of 
Little Rock, combined with the efforts of the citizens to cooperate in the matter of mosquito 
eradication, will serve to compensate for the present disadvantages of that site in the matter 
of malarial infection. ^ ^^ 

C. E. KiLBOURNE, 

Major, General Staff, Chief of Staff, 
In the absence of the Department Commander. 

The second board, upon which there was no medical representative, failed 
to make complete reports, evidently from the lack of time and the large amount 
of territory it had to cover. The records show that this board inspected the 
following sites: =" Atlanta, Ga. (Camp Gordon) ; Augusta, Ga. (Camp Hancock) ; 
Macon, Ga. (Camp Wheeler); Marietta, Ga.; Gainesville, Ga.; Athens, Ga.; 
Spartanburg, S. C. (Camp Wadsworth); Columbia, S. C. (Camp Jackson); 
Greenville, S. C. (Camp Sevier) ; Aiken, S. C; Hamlet, N. C; Pinehurst, N. C; 
Aberdeen, N. C. 

The board in question recommended all of the above sites on different 
dates, though no reports giving reasons could be found in most instances.^" 
In addition, the following sites were inspected by officers other than members 
of the above boards: =" Anniston, Ala. (Camp McClellan); Birmingham, Ala.; 
Charlotte, N. C. (Camp Greene); Huntsville, Ala.; Johnson City, Tenn.; 
Knoxville, Tenn.; Lawrence, S. C; Montgomery, Ala. (Camp Sheridan); 
Murfreesboro, Tenn.; Nashville, Tenn.; TuUahoma, Tenn.; Wilmington, N. C. 

The only records bearing on the selection of the foregoing sites that were 
accepted and which could be found have to do with Atlanta, Ga. (Camp 
Gordon), and Greenville, S. C. (Camp Sevier) : ="" 

Camp Gordon, Atlanta, Ga. Ten miles northeast of Atlanta on the Southern Railway, 
near the town of Chamblee; area consisting of 2,258 acres rolling wooded country; a good 
part under cultivation, the balance in woodland. The soil is partly sandy loam and partly 
clay loam; and while it is not as well situated for camping purposes as the more sandy soil 
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farther soutli, it is reasonably fiiiick in draining and proljably is as good as any in tlie vicinity 
of Atlanta. Immune from floods and inundations. The city of Atlanta has agreed to 
extend the city water main to the site. The water is taken from the Chattahoochee River, 
filtered, and is of reasonably good quality. The sewage-disposal system must be constructed 
at the expense of the United States. Gas and electricity will be furnished locally. The 
roads are excellent. There is a small-arms target range at Fort McPherson, 14 miles away. 
An artillery range can be found at Kennesaw Mountain, 2.5 miles away. Climatic, weather, 
and health conditions are favorable; liquor traffic prohibited; local regulations of other 
evils and disorders may be presumed to be adequate. The conditions in regard to soil, 
maneuver areas, and target ranges are not so favorable as those of localities farther south, 
but the advantages of Atlanta in other respects overcome these. 

Camp Sevier, Greenville, S. C. Extent, 1,800 acres; broad level terrain; soil sandy 
loam; immune from floods and inundations. The city of Greenville agreed to extend the 
city water mains to the camp site and to furnish 2,000,000 gallons a day free of charge. 
Water analysis showed the water to be satisfactory. It would be necessary for the Govern- 
ment to install the entire sewer system. Roads in fair condition; climate, weather, and 
health conditions satisfactory; liquor traffic under good control; social evil is well controlled 
by the town authorities. Approved by General Wood, July 7, 1917. 

The final approval of all camp locations in the Southeastern Department 
was not made until the middle of Jul}', 1917.-° From the foregoing it will 
have been noted that only 3 of the 12 camp sites were inspected by a medical 
officer prior to acceptance. However, the department commander, South- 
eastern Department, in a letter to The Adjutant General dated July 18, 1917, 
stated that the department surgeon acted in an advisory capacity, both to the 
boards and to the department commander, regarding health conditions in the 
areas under discussion.-' 

SOUTHERN DEPARTMENT. 

Two boards for the selection of sites in the Southern Department were 
appointed.^' One, to convene at Fort Sam Houston, Tex., was composed of 
the following officers: Brigadier general. United States Army, 1; Medical 
Corps, 1; Engineer Corps, 1; Infantry, 1; Quartermaster Corps, 1. The other, 
to convene at El Paso, Tex., consisted of the following officers: Brigadier gen- 
eral. United States Army, 1; Engineer Corps, 1; Medical Corps, 1; Quarter- 
master Corps, 1; Cavalry, 1. The following instructions were contained in 
the orders : ^° 

The San Antonio board inspected the following sites in Oklahoma:''" 
Chandler, Oklahoma City, Tulsa, Fort Gibson, El Reno, Sulphur, Dustin, 
Durant, Marietta, Ardmore, McAlester, Muskogee. 

Of the above-named, the following were recommended in the order named:'" 

McAlester. Entirely satisfactory except that the water supply is doubtful as to ciuan- 
tity, and the road to camp site unimproved. 

Muskogee. This site met the requirements except that only ordinary country roads 
lead to the camp site. The city agreed to rebuild these roads if the site was selected. 

In conclusion the board stated that McAlester was the best site in Okla- 
homa, but the training would probably be interrupted during the winter by 
the severe cold weather for the four months beginning November 1 . 

The fojlowing sites in Texas were then inspected by the San Antonio 
board:'" Del llio. Fort Clark, Uvalde, Laredo, San Benito, Brownsville, San 
Angelo, Amarillo, San Marcos, Smithville, Sherman, Victoria, Denison, Orange, 
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Beaumont, Marble Falls, Texarkana, Rockport, Cleburne, Marlin, Aransas 
Pass, Sutherland Springs, New Braunfels, Wichita Falls, Austin, Corpus 

Christi. 

The following places wore recommended as suitable botli from a military 
and sanitary standpoint, in the order named: '"' 

Fort Worth (Camp Bowie). This was stated by the board to be the best camp site. 
Natural training area found. Satisfactory in all respects. 

Dallas. Camp site 43^ miles from the center of the city. Ten miles long and 4}^ 
miles wide. Satisfactory in all respects. 

Waco (Camp MacArthur) . Excellent site, 1 mile from city. Satisfactory in all respects, 
affording every facility necessary. 

Houston (Camp Logan). Satisfactory in all respects except that the camp site is very 
low and is regarded as less desirable than Waco, Dallas, or Fort Worth. 

San Antonio (Camp Travis), Tex., was not recommended by the board 
for the following reasons : '" 

There would be insufficient ground for the cantonment and training area. The cli- 
matic conditions are inferior to those of Dallas, Waco, and Fort Worth and no better than 
Houston. The sovitherly location of San Antonio would increase the cost of transportation 
and supplies. The liquor traffic and social evil in San Antonio are e.xtremely un.satisfactory, 
and the board is of the firm belief that these evils would be less troublesome and better 
cared for at Dallas, Forth Worth, Waco, and Houston. 

The El Paso board inspected the following places-.^*" Douglas, Ariz. ; Tucson, 
Ariz.: Phoenix, Ariz.; Prescott, Ariz.; Fort Wingate, N. Mex.; Albuquerque, 
N. Mex.; Las Cruces, N. Mex.; Deming, N. Mex.; Columbia. N. Mex.; El Paso, 

Tex. 

All of these sites were rejected with the exception of Deming, N. Mex. 
(Camp Cody), which was recommended for the following reasons:'" 

Town location: In southeastern portion of State, Luna County; latitude 32° 15' and 
longitude 107° 45', approximately; 88 miles from El Paso, Tex. 

Camp site: Northwest of city in extension of existing camp now laid out for G regiments 
Infantry, 1 squadron Cavalry, 1 regiment Artillery, 1 field hospital, 1 field bakery company, 
1 truck company and quartermaster's supi>ly company. There is also a 250-bed base 
hospital inside the city limits and connected with city water and sewage systems. This 
hospital capable of extension in so far as available land is concerned. 

Training area: Ample ground within 1 mile of cantonment site. 

Altitude, 4,:5()0 feet. 

Soil: The .soil is a sandy loam mixed with gravel; water drains off very quickly after 
the heaviest rains— no mud. Streets of camp site would require surfacing with gravel. 

Sanitary conditions: Drainage toward south and east very good. Site on highest ground 
In vicinity. Free from floods and inundations. The town sewer system is not available 
for disposal of any form of camp sewage. Would be necessary to dispose of both liquid 
and solid sewage (garbage) by camp methods. As to former by evaporation and cesspool, 
or by superficial evaporation. Of the latter, by hauling and burning or by cooperation of 
neighboring farmers who might be al)le to utilize swill or fertilizer. No epidemic diseases 

prevalent. 

Water: City water company able to jiroduce 3,000,000 gallons a day, leaving in reserve 
a plant capable of producing 1,000,000 gallons a day. Present combined consumption of 
city and S. P. Railway is about 535,000 gallons per diem. Price 12i^ cents per thousand 
gallons. No dependable natural surface water in vicinity. Total supply pumped from 
deep surface wells— camp connected with city sewage by 6-inch main. Portioji of distribut- 
ing pipes in camp now in situ. Character of water as per analysis is excellent. No liability 
to contamination. Camp also connected with city water main by a 4-inch main. 

Lights: City Ice & Electric Co., of Deming, furnishes electric lights. 
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Ice: Present caijacity about 7J^ tons a day; increase under contemplation this summer. 
In six weeks possible to increase to 25 or 30 tons a daj-. Meantime sliipments from Las 
Vegas practicable. 

Transportation; Camp is located on the joint tracks of the A. T. & S. F. and the S. P. 
Railroad yards and is near the E. P. and S. W. yards. The combined trackage of the three 
railroads within their Deming yards is approximately 20 miles, and all is in available position 
for camp site. 

Meteorological: No exact figures furnished, but it is reported that in the summer 
months the days are hot and nights cool, and very low degree of humidity which prevents 
the heat from being oppressive. Sunstroke and heat prostration unknown. Winters are 
mild; snow in limited quantities falls occasionalh', but rarely lies on the ground more than 
a few hours. There would be practically no interruptions to training on account of 
climatic conditions. 

General remarks: Population about 4,000. Mexican component less than 15 per cent, 
claimed to be less than any other town in the southw-est in proportion. Excellent public 
schools and numerous churches of all denominations. Saloons and prostitution strictly 
regulated; said to be the strictest regulations in the soutlnvest. The city and coimty author- 
ities promise hearty cooperation with the military authorities in any additional regulations 
the latter may impose. 

San Antonio, Tex., was substituted for the McAlester site on recommenda- 
tion of the department commander.'" 

It is evident from the records that botli of the selection boards gave due 
consideration to matters of sanitation. 

WESTERN DEPARTMENT 

The War Department directed that tliree camps be located in this depart- 
ment, and the department commander appointed a board, consisting of the 
following officers, on June 5, 1917, to investigate the proposed sites: ^- Infantry, 
1 ; Field Artillery, 1; Quartermaster Cor2is, 1; Medical Corps, 1; Engineer 
Corps, 1. 

The following sites in California were considered and inspected:^- Los 
Angeles, San Diego, Hackstaff, Raye, Honey Lake Valley, Rio Vista, Antioch, 
Byron, Englewood, San Pedro, Centinela, Linda Vista, Lone Spring Valley, 
Palo Alto. 

Of the foregoing, the following sites were recommended, in the order 
named, the medical member of the board concurring:^- Palo Alto (Camp 
Fremont), Linda Vista (Camp Kearny). Linda ^'ista was selected for the 
following reasons : 

The county of San Diego is now obtaining through the State legislature authority to 
issue bonds and purchase 50,000 acres of land, including and surrounding that now offered, 
with the view of presenting the entire tract to the United States on condition that the site 
be selected as a i)ermanent divisional station. This fact had considerable weight with the 
board in making its final recommendation. 

The climatic and terrain conditions at the San Diego site are excellent. The water 
supply of San Diego is abundant and certain. In addition Cuyamaca water system has a 
reservoir within G or 7 miles of the camp site. 

The camp site at American Lake, afterward known as Camp Lewis, was 
not inspected at this time by a board of officers. It was recommended on 
May 15, 1918, by the department commander and approved May 18, 1917, by 
the Secretary of War as a camp site for two divisional camps.^^ 33 Afterwards 
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Palo Alto (Camp Fremont) was substituted for one of these divisions.^* The 
following is quoted from a letter from the department surgeon, Western Depart- 
ment, to the Surgeon General of the Army, dated March 11, 1919:''^ 

The American Lake tract, which ultimately became Camp Lewis, was for years prior 
to the war a maneuver ground owned by the War Department and used for the instruction 
of troops on the Pacific coast. About January, 1917, Pierce County, State of Washington, 
acquired 70,000 acres of land and transferred it to the War Department for military pur- 
poses. Shortly after the declaration of war, the War Department directed the department 
commander to select sites for the cantonments of certain divisions, and on May 16 the 
department commander recommended the American Lake location for the 16th National 
Army Division and 20th National Guard Division. This selection was approved by War 
Department telegram. May 18, 1917. There is no record of the appointment of a board 
on the suitability of this site. The War Department's action was doubtless based on the 
fact that American Lake had for years been utilized for military purposes, and its expansion 
into a divisional cantonment, by the acquisition of adjacent land, was merely a routine 
procedure. 

Camp Lewis may therefore be regarded as having been a wholly accept- 
able site to all concerned. 

EASTERN DEPARTMENT 

The records available concerning the selection of camp sites in this depart- 
ment are very meager, no board reports having been found. The department 
commander was directed to choose four sites, and records show that seven 
locations were inspected, viz:'" Yaphank, Long Island, N. Y.; Wrightstown, 
N. J.; Farmingdale, N. J.; Allaire, N. J.; Annapolis Junction, Md.; Carlisle, 
Pa. ; Petersburg, Va. 

Of the foregoing, Yaphank, Long Island, N. Y. (Camp Upton), Wrights- 
town, N. J. (Camp Dix), Annapolis Junction, Md. (Camp Meade), and Peters- 
burg, Va. (Camp Lee), were recommended in the order named. That a medical 
officer was on the board which selected these sites is evidenced by the following 

telegram : 

Governors Island, N. Y., June 18, 1917. 
.\djutant General of the .\rmy, 

Washington, D. C. 
Maj. Charles Y. Brownlee, Medical member board, inspected all cantonment sites this 
department period Colonel Harry Taylor, Engineer member, inspected site near Yaphank, 
Long Island period Colonel W. C. Brown, Cavalry, detailed member, vice Taylor, sent to 
France, inspected all other sites. 

Bell. 

NORTHEASTERN DEPARTMENT 

No board proceedings were ever received at the War Department from 
the Northeastern Department in so far as can be determined. Numerous 
sites were undoubtedly inspected, but the following in Massachusetts, are 
the only ones on record:" Framingham, Barnstable, Brockton, Ayer (Camp 
Devens) , Marthas Vineyard. 

Of these sites, all were rejected for various reasons with the exception 
of the one at Ayer. A medical officer was a member of the board which 
inspected all sites in this department. '^ 
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SELECTION OF SITES FOR AIR SERVICE STATIONS 

Flying fields in our Army originally were known as aviation stations, avia- 
tion schools, and stations for aero squadrons. Beginning with 1915, a few scat- 
tered fields were established in various parts of the country under the supervi- 
sion of the Signal Corps. These were located at College Park, Md. ; San Antonio, 
Tex.; Hazlehurst Field, Long Island, and in the vicinity of San Diego, Calif. 
There was also the balloon school at Fort Omaha, Nebr.^'* Not until 1917, 
however, was any definite policy announced by the War Department in regard 
to the location of flying fields. A memorandum from the Assistant Chief of 
Staff to the Chief of Staff, under date of January 19, 1917, gives the recom- 
mendations of the War College division of the General Staff regarding the 
general placing of aviation stations and training schools.^' This memorandum 
recommended locating an aviation station in each of the following places: 
Puget Sound district, the State of California, the North Atlantic States, the 
Middle West, at Fort Sill, Okla., and at San Antonio, Tex. It also recom- 
mended the establishment of air squadrons in the vicinity of the following 
places: Boston, Mass. ; New York, N. Y.; Philadelphia, Pa.; Fort Monroe, Va.; 
Seattle, Wash.; San Francisco, Calif.; Wilmington, N. C. ; Pensacola, Fla. ; 
Galveston, Tex.; Portland, Oreg.; Los Angeles, Calif. 

For aviation schools it was recommended that there be one in southern 
California, one near New York City, one near Chicago, one in the southern 
Mississippi Valley, and one in the Rocky Mountain region. 

This memorandum gave no instructions relative to the actual selection of 
these sites, and the records show that they were all chosen by various officers 
of the Aviation Section of the Signal Corps between January and June, 1917.*° 

A memorandum from the Chief Signal Officer, dated June 8, 1917, and 
approved by the Secretary of War, June 22, 1917, requested authority for 
selection and lease of the following additional stations which were to be located 
by a board of officers as follows: One each near San Antonio, Tex.; Atlanta, 
Ga.; Wichita Falls, Tex.; Fort Worth, Tex.; seven additional sites in the 
Southern and Southwestern States and five in the Northern and Northwestern 
States." It was at this time that boards of officers were first formally ap- 
pointed to inspect sites for fljang fields, these boards including a medical officer 
in their personnel." Aside from sanitary considerations, the chief points which 
demanded consideration in the choice of fields were flatness of teiTain, absence 
of timber, and favorable meteorological conditions." This rendered it difficult 
and at times impossible to obtain sanitary locations, and made the entire 
question of sanitation a subordinate one in the original selection. Furthermore, 
for the purpose of linking up with other fields in cross-country flying, some 
sites were of necessity chosen which might otherwise have been rejected as 
insanitary." As stated before, these prime aviation requisites made questions 
regarding natural healthfulness of secondary military importance. The re- 
quirements as to terrain and meteorological conditions prevented many com- 
munities from making application, and one central board in Washington 
selected the majority of sites instead of relying upon the method practiced in 
choosing National Army cantonments and National Guard camps." The 
records indicate that approximately 100 sites were examined in person by this 
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central board.''-' Before inspecting a site the following questionnaire was sent 
to the community, and upon the answers depended the decision as to whether 
or not the proposed location would be considered. Sanitary mattere received 
due attention:*'' 

1. General conclition.s: 

(a) Xaino and population of ncarc.-it town or cit_v. 

{b) County map showing surrounding terrain for a distance of 10 miles on either side, 
location of sites indicated thereon, railroad, roads, etc. A general description of the char- 
acter of the country for at least 50 miles in each direction, whether hilly or flat, wooded or 
cleared, and percentage of cleared land. 

(c) Map of field drawn to scale of 100 feet to inch, showing .5-foot contours and all 
fences, buildings, roads, ditches, wooded areas, brush, etc., permanent bench marks and 
cross section stakes showing grades, to be preserved for future reference. 

(d) Meterological data extending as far back as the existence of the Weather Bureau 
in the nearest location to the site offered (map and information showing same to be attached). 

(e) Nature of soil. 

(/) General sanitary conditions and state in particular conditions as to mosquitoes and 
insects. 

(s) Show telephone, telegraph, light and power lines in vicinity of sites. 

2. Conditions as to sites: 

(a) Three sites are desired, two not less than 206.61 acres each (the narrowest dimension 
of .same must not be le.ss than 3,000 feet) and the center or main site containing about 436 
acres, being 5,280 feet long and 3,600 feet wide. 

(6) Fields must be located not less than half a mile and not over 3 miles apart from 
outside boundaries. 

(c) The ground must be practically smooth with a slope not exceeding 2 feet in 100. 

(d) There must be a good road with fairly direct communication between the sites. 

(e) There must be telephone connections between said sites. The center one of these 

sites, called the "main site," must, in addition to the above requirements, have: 
a. Railroad siding to site and 3,600 feet additional siding on the long side of the 

site. Name of railroad. 
6. Passenger transportation. 

c. Electric power and light (250 horsepower required, 3-phase, 60-cycle, 220 

volts desired). 

d. Telephone and telegraph connections. 

e. Water — 300 gallons per minute of good water required. 
/. Gas — desirable but not absolutely necessary. 

g. Sewer or stream to receive effluent from septic tanks and storm-water drainage. 

h. Sanitation of surrounding property 500 yards each side of the site. This is 
understood to mean that all ditches shall be cleared of vegetation and 
obstructions, all stagnant water will be oiled, all underbrush cleared, all 
insanitary drains, surface wells, privies, manure, and oflfal removed and so 
maintained during period of lease and any renewal thereof. 

i. Trees, stumps, fences, and all other obstacles must be removed from the 
property. 

j. Immediate possession of property, with right to remove all buildings, pole 
lines and wires, and destroy crops, will be required. 

k. Roads on property. All roads on or crossing property must be closed. 

I. Roads to property (good road — state kind of road — to nearest town — giving 
name — will be required). 

m. State definitely which of the foregoing improvements, utilities, and require- 
ments can be furnished and the cost of each, if any, to the Government. 

n. There should be no obstructions such as trees, buildings, telephone lines, 
etc., within 100 yards of the boundaries of fields, as such obstructions cut 
down landing room. 

3. A surety bond guaranteeing full performance by the lessor will be required. 



IlSr THE UNITED STATES 113 

Above information is necessary before any iiroposed aviation site can be taken up for 
investigation. 

The Government does not contemijlate the establishment of small aviation schools. 
All schools established are to be under complete Government control and administration. 

A medical member was on the board which, on the dates given, selected 
the following sites: ^= Park Field, Millington, Tenn., August 2, 1917; Love 
Field, Dallas, Tex., August 3, 1917: aviation repair depot, Dallas, Tex.; Talia- 
ferro Field, Hicks, Tex., August 4-5, 1917: Barron Field, Everman, Tex., 
August 4-5, 1917; Carruthers Field, Fort Worth, Tex., August 4-5,1917; 
Call Field, Wichita Falls, Tex., August 6, 1917; Rich Field, Waco, Tex., August 
7, 1917; Ellington Field, Houston, Tex., August 10, 1917; Gerstner Field, 
Lake Charles, La., August 11, 1917; Air Service depot, Garden City, Long 
Island, N. Y.; aviation repair depot, Indianapolis, Ind., October 21, 1917; 
Eberts Field, Lonoke, Ark., October 23, 1917; Brooks Field, San Antonio, Tex., 
November 1, 1917; Payne Field, West Point, Miss.; Taylor Field, Montgomery, 
Ala., Novenfiber 6, 1917; Carlstrom Field, Arcadia, Fla., November 9, 1917; 
Dorr Field, Arcadia, Fla., November 9, 1917; March Field, Riverside, Calif.; 
Mather Field, Sacramento, Calif. 

None of these fields was selected against the advice of the medical 
member.''^ He reported several fields as not measuring up to a good sani- 
tary standard; for instance, Eberts Field, Lonoke, Ark., Gerstner Field, 
Lake Charles, La., and Park Field, Millington, Tenn.; in these cases, however, 
very grave consideration was given to the health factor, and it was finally 
decided that with proper sanitary engineering procedures these fields could be 
made safe. It will also be noted in this connection that one of the conditions 
exacted before choosing a site was that the community should make sanitary 
a zone of 500 yards around the reservation.^^ In certain instances this clause 
was embodied in the lease."" 

Another medical officer was a member of the board which selected the 
aviation repair dejiot, Montgomery, Ala., and the flying field in connection 
with school of aerial photograi^hy, Rochester, N. Y.*' Still others were on the 
boards which inspected Chapman Fielil, Miami, Fla., the Army balloon school 
at Lee Hall, Va., Army balloon school, Arcadia, Calif., the coast-defense avia- 
tion stations for the Atlantic coast, and the coast-defense aviation stations for 
the Pacific coast. •" 

The following sites were selected without reference to the Medical Depart- 
ment, in so far as can be determined:" Aviation general supply depot. Middle- 
town, Pa.; Hazelhurst Field, Mineola, Long Island, N. Y.; Scott Field, Belleville, 
111.; Chanute Field, Rantoul 111.; Acceptance Park, Buffalo, N. Y. ; Acceptance 
Park, Dayton, Ohio; Acceptance Park, Detroit, Mich.; Acceptance Park, Eliza- 
beth, N. J.; Rockwell Field, San Diego, Calif.; Boiling Field, Va.; Chandler 
Field, Essington, Pa.; Camp Dick, Dallas, Tex.; John Wise Balloon School, 
San Antonio, Tex.; Post Field, Fort Sill, Okla. ; Souther Field, Americus, Ga. 

SELECTION OF SITES FOR MISCELLANEOUS STATIONS 

In addition to the National Army and National Guard camps and those 
for aviation, many other military stations were established for special purposes. 

40081°— 2Gt 8 
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For example, the following corps had one or more camps for their exclusive 
use:** Medical, Quartermaster, Ordnance, Engineers, Coast Artillery, Field 
Artillery, vSignal, Tank, Chemical Warfare, and Motor Transport. In addi- 
tion, there were numerous officers' training camps scattered throughout the 
country, as well as embarkation and debarkation camps, camps for colored 
stevedores, arsenals, proving grounds, hospitals, etc. Some occupied military 
reservations, previously used as such, but the great majority were on new 
sites. Most of these stations proved to be of a semipermanent or permanent 
nature, though a few, of course, were only temporary. The latter are not 
considered in the following discussion. Likewise the sites of the various 
supply depots and the munition plants, at most of which enlisted guards were 
stationed, are not dealt with in this chapter, since tlie location of these estab- 
lishments was of necessity goA^erned wholly by commercial and manufacturing 
possibilities. Finally, no consideration has been given herein to the sites of 
the permanent military posts, nearly all of which, as already noted, were 
greatly enlarged during the war by the construction of temporary buildings. 

The following miscellaneous stations will be considered : Camp Alexander, 
Va.; Aberdeen Proving Ground, Md.; Camp Bragg, N. C; Camp Benning, Ga.; 
Camp Colt, Pa.; Camp Crane, Pa.; Edgewood Arsenal, Md.; Camp Eustis, Va.; 
Camp Forrest, Ga.; Camp Greenleaf, Ga.; Camp Holabird, Md.; Camp 
Humphreys, Va.; Camp Hill, Va.; Camp Jesup, Ga.; Camp Belvoir, Va. ; 
Camp Johnston, Fla.; Camp Kendrick, N. J.; Camp Leach, D. C; Camp 
Merritt, N. J.; Camp Mills, N. Y.; Camp Meigs, D. C; Camp Normoyle, Tex.; 
Camp Polk, N. C; Camp Robinson, Wis.; Camp Summerall, Pa.; Camp 
Stuart, Va.; Camp Stanley, Tex.; Savanna Proving Ground, 111.; Camp Syra- 
cuse, N. Y. ; Camp Vail, N. J. ; Camp Willoughby, Ohio. 

Camps Belvoir, Humphreys, Leach, Laurel, and Forrest were used ex- 
clusively by the Engineer Corps for mobilization and training purposes.'" 
Camp Belvoir was located on a peninsula extending into the Potomac River 
a short distance from Mount Vernon, the land having been owned by the 
Government for several years prior to the war. It had been used as a target 
range and maneuver ground for Engineer troops of the Regular Army and 
Militia prior to the war. This reservation was under control of the com- 
manding ofTicer, Washington Barracks. Camp Humphreys may be considered 
as an outgrowth of Belvoir, being a direct continuation westward of this camp. 
The site was selected by Engineer officers. The Belvoir and Humphreys areas 
contained numerous breeding places for malaria-bearing mosquitoes.*" Camp 
Laurel was a temporary tent camp located on the race track at Laurel, Md. 
The records show it to have been a low wet location, poorly drained, with 
moscjuitoes and flies prevailing; evidently a poor site. It was selected without 
reference to the Medical Department.*" Camp Leach was on the grounds of 
the American University, D. C, and was used as an Engineer officers' training 
camp. It was selected by Engineer officers and proved to be a good site 
except for insufficient area for the purpose recjuired.*' Camp Forrest was an 
Engineer replacement camp located on the Government reservation at Fort 
Oglethorpe, Ga. It was selected by Engineer officers and proved an excellent 
site from a sanitary standpoint.*' 
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Camp Abraham Eustis, Va., was the only camp of any size used exchisively 
by the Coast Artillery Corps, and was located 2 miles from Lee Hall and 20 
miles from Newport News, on low swampy ground between the York and 
James Riv^ers.^" It was undoubtedly the poorest camp site, from a sanitary 
viewpoint, of any selected during the war, and was criticized by every sanitary 
inspector who visited it.^" Used as a training center and target range, it owes 
its origin to the first indorsement, A. G. O., Washington, D. C, January 11, 
1918, to the commanding officer, Fort Monroe, Va., which directed him to 
appoint a board for the selection of a camp site for the purposes mentioned 
above, which could be used in conjunction with the permanent Artillery gar- 
rison at Fort Monroe. In compliance with these instructions the commanding 
officer appointed a board of three Coast Artillery officers on June 17, 1918/° 
The board reports having recommended this site as the only one with suffi- 
cient area for target purposes and located within reasonable distance of Fort 
Monroe. The question of sanitation was evidently entirely disregarded in its 
selection. There is no natural drainage and swamps exist everywhere. A large 
amount of malaria developed among the personnel of this station. Adequate 
drainage procedures were by no means completed at the end of the war; and 
though a sanitary engineer and a force of laborers for antimosquito work were 
maintained at this camp long thereafter, the results were never thoroughly 
satisfactory.'" 

Camps Holabird, Jesup, and Normoyle were motor transport stations.^" 
Holabird, near Baltimore, Md., and Jesup, at Atlanta, Ga., were selected by 
two officers of the Motor Transport Corps. The choice was made for purely 
military reasons, but the records do not show any serious objections to the sites 
from a sanitary point of view.''" The suiTOundings of Camp Holabird were 
rather poor and mosquito control offered a moderately difficult problem, but 
the prevailing mosquitoes were not malaria-bearing.^" Normoyle was prac- 
tically a Motor Transport Corps repair shojj located at San Antonio. It was 
selected by a Motor Transport Corps officer for strategical reasons. It proved 
unobjectionable from a sanitary point of view.*" 

Camp Greenleaf, Ga., and Camp Crane, Pa., were Medical Department 
stations,^" the former used as a training school for medical officers and the 
latter as a training and mobilization center for the Ambulance Corps. Though 
the records do not show who selected these sites primarily, it may be safely 
assumed that this was done by medical officers. Both were satisfactory.''" 

Camps Colt and Polk were Tank Corps training camps,** and were not used 
for any great length of time owing to the late organization of the Tank Corps. 
Camp Colt was located in the Gettysburg National Park ''" at a point pre- 
viously camped on by the Regular Army during maneuver seasons.''" It was 
occupied by Regular troops in the summer of 1917, and in 1918 was assigned 
by the operations division of the General Staff to the Tank Corps, neither the 
Tank Corps nor the Medical Department being consulted in its selection, so 
far as known. The site was a good one except for the presence of many more 
or less insanitary farm buildings scattered over the area occupied by camp 
units." Camp Polk, Raleigh, N. C, was selected by an officer of the Tank 
Corps. This was one of several sites from which the Tank Corps was ordered 
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to make selection by the operations division of the General Staff. The records 
indicate this to have been an excellent site from a sanitarj' point of view/" 

Camp Kendrick was erected in connection with the Lakehurst Proving 
Ground to provide accommodations as a training camp for officers and men of 
the Chemical Warfare Service" 

Camps Josej)!! E. Johnston and Meigs were Quartermaster Corps stations. 
Camp Johnston was located 12 miles south of Jacksonville, Fla., on the St. 
Johns River.'" This site was recommended as suitable for a National Guard 
camp by the chief of staff, Southeastern Department, in June, 1917.^° It was 
not approved by the department commander, however, on account of its 
limited area — 4,000 acres. It was later selected as a site by the Quartermaster 
Corps without primary inspection by the Medical Department. It proved an 
excellent site from a sanitary viewpoint after certain antimosquito work had 
been accomplished.*" Camp Meigs was located in Washington, D. C, being 
a small, compact station accommodating 4,000 troops. It was used exclusively 
as a Quartermaster Corps camp "" and was selected without primary medical 
inspection. The site was entirely satisfactory as to sanitary matters." 

Camp Alfred Vail, Long Branch, N. J., used as an experimental station 
and as a training camp by the Signal Corps,** was selected by a Signal Corps 
Officer in June, 1917.*" 

Camj) A. A. Mills, Mineola, Long Island, was one of the original National 
Guard camp sites recommended by the commanding general. Eastern Depart- 
ment, and was approved by the Secretary of War, June, 1917.^'* It was selected 
by a board of officers with a medical member. This area was occupied by the 
42d and 41st Divisions, under canvas, and upon the departure of the latter 
wai5 abandoned for a period of several months until the spring of 1918, when it 
was brought into service as an embarkation and debarkation camp under the 
jurisdiction of the commanding general, port of embarkation, Hoboken, N. J., 
and was built over with two-story frame cantonment barracks. It was a very 
good site.*" 

Camps Alexander, Hill, and Stuart were all in the near vicinity of NewiJort 
News, Va., an important port of embarkation, and all were ultimately used as 
embarkation and debarkation camps.'^" They were essential to the operation 
of this port, so that in any event military reasons would have been paramount in 
establishing camps here. Unfortunately, no good sites existed near Newport 
News, so the best that could be done was to put the camps on the higher groimds 
along the James River.*" Back of this all the land available was veritable 
swamp. These swamps arc among the worst breeding grounds for malaria- 
bearing moscjuitoes in the whole United States. So far as »Stuart and Hill are 
concerned, the available records are not definite as to the original choice of 
these locations. They do show, liowever, that a medical officer was appointed 
by the War Department a member of the board of officers to investigate and 
recommend suitable camp sites in the vicinity of Newport News.*" This was 
in July, 1917. No report of this board can be found, but it may be safely 
assumed that Camps Hill and Stuart were on the areas recommended, since 
they sprang into being shortly after this officer's inspection trip.*" There were 
serious sanitary objections to these sites, but they were as good as could be 
obtained in the vicinity of Newport News. 
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Coasidcrablc confusit))! exists in res[)ect to the camp known as Ciimp Alex- 
ander. The first camp so designated was in a very bad swamp. ^" This camp 
had nothing to do with the i)ort of embarkation in the beginning. It was 
originally used by negro stevedores who belonged to the Quartermaster's 
Department. Who selected the site is unknown. Later this camp, then known 
as Camp Alexander and used for negro labor battalions untler the port 
conunander, w'as in the main moved to high land near the James liiver. Then 
Camp Alexander had as good a site as any of those which had had to be estab- 
lished at NeAvport News on account of tlie shipping facilities there. The second 
Camp Alexander site was selected by the port commander, due weight being 
given sanitary considerations through the port surgeon." 

Camp Merritt, Tenafly, N. J., was chosen by a board of ollicers appointed 
by the War Department in July, 1917, on which there was a metlical member. 
It was used as an embarkation and debarkation camp under jurisdiction of the 
commanding general, port of embarkation, Iloboken, N. J.^" The records 
show it to have been a satisfactory site from a sanitary viewpoint." 

The Savanna Proving Ground, under control of the Ordnance Department, 
was located at Savanna. Ill.»» It was selected by ordnance officers. The 
records bearing on this camp are extremely meager, and no information was 
secured as to its sanitary advantages and disadvantages. 

Camp Syracuse was a temporary tent camp originally selected for the use of 
several regiments of Eegular troops in the early summer of 1917. During the 
latter months of the war it was operated as a classification camp for limited- 
service men.'^" No record of its establishment can be found beyond the fact 
that it was not selected by a regularly appointed board. No adverse sanitary 
criticism can be found concerning this camp. It had insufficient hospital 
accommodations." 

Camp Ilobinson was used at the beginning of the war as a Regular Army 
Artillery camp." It was located on the Government reservation at Sparta, 
Wis. It was not selected by a board, nor was the Medical Department consulted, 
a fact hardly to be expected, as the Government had owned this land for some 
years. This has always been a healthful location." 

Camp Stanley, Leon Springs, Tex., was located on a Government reservation 
which was used for troo]>s from time to time before the war.^" It was selected 
as a site for an ollicers' training camp and approved by the Secretary of War 
June, 1917.-" It was so used and also for troops. There was much difficulty in 
providing a suHicient amount of water here." 

Edgewood Arsenal and Aberdeen Proving Ground are on the same tract 
of land, the area comprising some 20,000 acres, and are located in Maryland 
on the Chesapeake Bay near the town of Edgew^ood.^" Aberdeen was used as 
a proving ground by the Ordnance Department, and Edgewood as a gas-shell 
filling plant for the Chemical Warfare Service.^' The land was purchased by 
the Government prior to the war and selected by a board of Ordnance officers 
designated by War Department order. The Chemical Warfare station at 
Edgewood was established in the fall of 1917, the site being selected by an 
Ordnance officer." Fifteen hundred acres of marsh land on this reservation, 
breeding many mosciuitoes, and an insufficient water supply were two sanitary 
objections to the site.^" 
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Camp Knox, Stithton, Ky., was located on a tract of land selected in the 
fall of 1917 by a Field Artillery officer. '■' It was chosen with a view to providing 
a firing range for Field Artillery from Camp Taylor, Ky. In April, 1918, this 
same officer reported it as being a suitable location for the construction of a 
cantonment to shelter Artillery brigades then being mobilized. The actual 
location for the barracks at this station was decided upon by officers of the 
construction division and Field Artillery without reference to" the Medical 
Department. During the construction of the cantonment a temporary tent 
camp was occupied at West Point, Ky. Camp Knox is entirely surrounded 
by the village of Stithton, which was a sanitaiy objection. Considerable 
drainage and mosquito-control work was necessary, but this was not a serious 
problem. With these exceptions the site was excellent.*' 

Camj)s Benning and Bragg were selected by a board of officers, with a 
medical member.^* The proceedings of this board are dated May 21, 1918, 
and show that the board inspected sites at Columbus, Ga. ; Fayetteville, N. C. ; 
Raleigh, N. C; McAlester, Okla.; and Knoxville, Tenn. Of these sites the 
board reported that Columbus, Ga. (Camp Benning), and Fayetteville, N. C. 
(Camp Bragg), were satisfactory from both military and sanitary standpoints. 
Subsequent sanitary inspections have shown Camp Benning to be an excellent 
site, while at Camp Bragg it was necessary to install a water-purification plant 
and institute considerable drainage work. However, these were not considered 
serious sanitary defects.*' 

SUMMARY OF METHODS FOLLOWED IN SELECTING CAMP SITES 

Of the 111 camps for which there are records of any value in the premises, 
57 were selected with reference to the Medical Department and 54 without. 
Camp Lewis and Camp Stanley are included among the former, as while favor- 
able opinion was apparently not elicited from the Medical Department at 
the time, this was merely a matter of form, as these sites had been approved 
by Medical Department authorities before the war. 

Of the 16 National Army cantonments, Jackson and Gordon (123^ per cent) 
were selected without reference to the Medical Department; of the National 
Guard camps, Sevier, Wheeler, Wadsworth, McClellan, Sheridan, Hancock, 
and Greene (43 per cent of the total 16) were chosen without Medical Depart- 
ment advice. (Camp Fremont is included in National Guard camps, though 
not actually occupied by the Guard.) Twenty-four out of forty-nine stations 
in use by the Aviation Corps were selected by boards having no medical member, 
and about 213 miscellaneous stations had no primary Medical Department 
inspection. 

The failure to provide representatives from the Medical Department on 
the boards concerned in the choice of such a large percentage of the camp sites 
in this country appears to have been due to three causes: First, the lack of 
time in some instances; second, the large number of sites to be inspected before 
selection was made; and, third, the absence of any specific instructions on the 
subject from the War Department in many cases, especially with reference 
to the selection of the miscellaneous stations. 

Table 2 gives the facts in respect to the various camp sites which were 
elected. 
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INFLUENCE OF CAMP SITE ON MILITARY EFFICIENCY 

The situation which facod us when wc entered the World War was the 
necessity of training the maximum numher of officers and men in the minimum 
time. The question arises: What influence did the camp sites which were 
selected have on the result? 

It should he notctl that the attitude of the War Department '" in respect to 
locating so many camps in the South was based on the milder winter climate 
there — a perfectly good reason for so locating them, both from the military and 
the strictly sanitary standpoint. 

Viewing the camp sites selected in the light of subsequent events, one is 
impressed by the fact that the camp site per se had relatively little influence 
upon the health of the troops occupying it. This at once leads to the conclu- 
sion that camp sanitation has advanced to a point where practically any site in 
this country likely to be chosen can be rendered healthful provided the neces- 
sary funds and labor are available for the purpose. Sound medical advice in 
this matter therefore is of more advantage for saving time, thereby promoting 
military efficiency, and money to the Government and for increasing the morale 
of troops in camp than it is for assuring actual healthful conditions, in so much 
as sanitation, at a price, can render habitable practically any location likely 
to be chosen. 

The amount of money required for the sanitation of a naturally poor loca- 
tion is by no means a small item. For example, at Camp Pike, Ark., it was 
necessary to spend a large sum for labor alone to control the mosquito situation 
on the reservation; the cost of screening and of oil, tools, and transportation 
was very great, but can not be estimated." Furthermore, a large sum was 
expended by other agencies, notably by the United States Public Health 
Service, for extra cantonment work of the same nature." Camp Pike is chosen 
merely as an illustration; many other sites required heavy expenditures for 
limiting the breeding of mosquitoes. Aside from the pecuniary aspects of the 
question, other disadvantages accrued as a result of a malarious camp site, such 
as the waste of the time consumed by soldiers in ditching and policing which 
might otherwise be spent in military drill and instruction, the diminution in 
man power as represented by civilian laborers employed, and the physical 
discomforts experienced by troops occupying localities heavily infested by 
mosquitoes. A station located in a swampy region, as is Camp Eustis, Va.; 
one which owing to the nature of the soil becomes converted into a sea of mud 
(luring rains," as did Camp Greene, N. C.;" one infested with mosquitoes, such 
as Camp Beauregard, La.;" or one served with a turbid, malodorous water, as 
Camp Doniphan," while not necessarily unhealthful, is nevertheless very 
uncomfortable and has a decided tendency to lower the morale of its occupants. 

It is not intended to convey the impression that all sites selected without 
medical advice were poor sites, for such was not the case. In fact, most of the 
sites thus chosen proved entirely satisfactory from a health standpoint. It is 
believed, however, that in lieu of some of the sites selected others might have 
been found which would have proved just as suitable from a military view- 
point, and which could have been rendered heathful at a far less expenditure 
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of time and money. Also, let it be stated in all fairness, that at least one 
bad site was chosen by a board having a medical representative (Camp 
Beaureganl) /" 

As previously mentioned in this chapter, four camps were approved in 
opposition to board recommendations, namely. Camps Pike,-" Travis,^^ Doni- 
phan, "" and Funston.-^ The Camp Travis site was not recommended by the 
board for a nmnber of reasons (see j). 108), among which were its relatively poor 
climate compared with Fort Worth and Waco, and for lack of vice control. 
As far as sanitary reports and observations go, the judgment of the Depart- 
ment Commander in selecting it appears to have been fully confirmed. Yet 
the records show that this station had tlie highest admission rate of any camp 
and the second highest noneffective rate in 1918, but its death rate was lower 
than most of the large camps.^^ In 1919 all of these rates, as compared with 
other camps, were much more favorable than during the preceding j'ear.'^* 
In the case of Camp Doniphan, the board rejected the site on account of sup- 
posed insufficient water supply.^" A shortage did not actually develop, though 
at one time it appeared imminent. Sufficient water was obtained at much 
less expense than in the majority of other camps, but the rjuantity would 
doubtless have proved inadequate if a water-carriage sewer system had been 
installed." The supply did possess a serious sanitary disadvantage not recog- 
nized by the board at time of inspection; this was the foul odor and taste which 
the water at this site periodically develops, due to the excessive growth of 
algae; also the presence in it of many actively motile animal forms visible to 
the naked eye. These disadvantages had not been overcome many months 
after the abandonment of the camp, but they did not unfavorably affect the 
health rates." The Camp Pike area was rejected by a board of officers on 
account of the great prevalence of anopheles mosquitoes and the high malarial 
incidence in the surrounding countrj'.'"' It has not actually proved an un- 
healthful site in so far as malaria is concerned, but it has retjuired the expendi- 
ture of an enormous amount of money and the use of hundreds of men to 
control mosquito breeding in the cantonment itself and in the extra canton- 
ment area." Camp Funston was rejected by the board because of liability to 
floods, insect pests, and climatic extremes of heat and cold.-^ Opinions vary 
somewhat regarding the suitability of this site, as determined by its use during 
the war. Gen. Leonard Wood criticized it very severely ^' and it did possess 
rather an unenviable health record during the first year of its establishment, 
its noneffective rate being the seventh highest in the list of large camps; its 
admission rate was fourth and its death rate sixth.''* It is not believed that 
the site was directly responsible for these rather high rates, but it has proven 
to be an uncomfortable camp, on account of extreme heat and cold, high 
winds, dust storms, mud, and the high iron content in the drinking water." 
Floods were guarded against by the construction of a dike. 
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CHAPTER V 

HOUSING OF TROOPS 

Accommodations for troops in the United States during the WorkI War, as 
stated in connection with the selection of camp sites, had to be furnished, in 
great part, after the war began. At the Regular Army posts which had been 
occupied before the w.ar, the barracks were generally well fitted for this purpose, 
but they were limited in size. As it proved, they were not less overcrowded 
than were the buildings at the camps.' These, however, are not included in 
the present discussion, which will be confined to the shelter that the troops had 
at camps and cantonments. The distinction between camp and cantonment 
will be maintained here, it being understood that at camps the troops occupied 
tents, and at cantonments, buildings, in the main.^ It should also be noted 
that the plan was to use tent camps for the National Guard ^ and cantonments 
for selective service men.* The fact should also be mentioned that a good many 
accessory buildings were provided at the tent camps, and the miscellaneous 
stations generally had buildings. ■'' In many instances at the great canton- 
ments, tents from time to time supplemented the shelter as the barrack proved 
inadequate.' 

In the Council of National Defense, which, as is well known, was organized 
several months before our declaration of war with Germany, various committees 
and subcommittees wore formed to assist in the prosecution of the war." Among 
others was a committee on emergency construction with a subcommittee on 
preliminary planning, sanitation, and engineering relative to cantonment con- 
struction; this subcommittee assisted in the organization of the cantonment 
division of the War Department.' The cantonment division was charged with 
the duty of developing plans and specifications for the camps and cantonments 
and with their construction.* It should be explained that previous to the war 
all new construction work, as well as repairs to existing structures, had been 
executed under the direction of the construction and repair division of the 
Quartermaster Corps. This division, at the time of the declaration of war, 
consisted of 3 commissioned officers, 20 clerks and stenographers, and about 
20 engineers, architects, and draftsmen." On May 19, 1917, the cantonment 
construction division of the Quartermaster General's Office was authorized, as 
an outgrowth of the construction and repair division, and was organized in five 
subdivisions, with duties so far as is pertinent to the present subject, indicated 
in the following quotations from the original office orders, cantonment con- 
struction division, dated May 24, 1917 : '° 

4. Engineer division. — The officer in charge of the engineering division will prepare typical 
plans of cantonments, including water distribution, internal sewer and draining lines, lighting 
distribution, tracks, roads, etc. He will prepare or secure through the consulting architect 
detailed plans of the different buildings required. He will secure * * * the services of 
consulting engineers to do all the engineering involved in water supply and sewage disposal, 
as this is work which must be done in the field. 

40081°— 26t 9 129 
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Designs prepared for such works will be submitted * * * to the consulting engineers 
of the committee on emergency construction for approval or comment. 

He will determine and define the requirements in the way of laundry, incinerators, 
refrigerating plants, etc. * * * 

5. Material division. — The officer in charge of the material division will make recom- 
mendations as to placing all contracts for material to be purchased by this organization. 
He will consult freely with the engineer officer and the officer in charge of cantonment con- 
struction, in connection with the purchases of such equipment as power plants, pumping 
machinery, refrigerating plants and similar items. * * * 

6. Construction division. — The officer in charge of the construction division will be in 
charge of all operations in the field * * * 

He will select assistants, assigning each one to follow in detail the work located in several 
cantonments as assigned later on. 

7. Accounting division. — The officer in charge will have charge of the accounting legal 
matters and with the general administration of the office * * * 

8. Constructing quartermaster's office. — Each constructing quartermaster will report to 
this office through one of the assistant construction officers outlined above. He should have 
an assistant who shall be a civil engineer, and under him will be whatever force of surveyors, 
draftsmen, auditors, etc., as needed by particular circumstances. 

The constructing quartermaster will have the responsibility of adapting to the topo- 
graphical conditions typical plans furnished by this office. 

As outlined above he will have the assistance of civilian engineers in the planning of 
water supply, sewage disposals, and if he requires other help he should promptly notify this 
office of such requirements * * * 

The conditions in various cantonments will differ and matters of this kind will have to 
be left largely to the judgment of the construction quartermaster to be decided for each 
cantonment on its o>vn merits, after consulting with this office. 

Many prominent engineers from civil life were commissioned and brought 
into the cantonment division and placed in charge of various features of the 
work. Later the constructing quartermasters, supervising engineers, camp 
planners, and contractors for the camps were selected and assigned to such 
duties. As the case might be, typical plans for camps, buildings, and utilities 
were drawn up, and much detailed study and outlining of policies was carried 
out in order to hasten the work as much as possible while the selection of the 
camp sites by the department commanders was proceeding. At this time there 
was little or no knowledge of the sites upon which the camps were to be built, 
of their topography, or of their distance from transportation lines. Even the 
ultimate size of the company and regiment was not known, on account of cer- 
tain proposed changes in tables of organization which were held in abeyance 
pending report from General Pershing, who bad just gone abroad. However, 
the construction work was outlined and many details were settled, partly on 
the basis of recent experience gained during the mobilization on the Mexican 
border in 1916. After the camp locations were actually chosen, the typical 
plans which had been developed by the organization in Washington were fitted 
to the site by the local constructing quartermasters, with the help of the field 
supervising engineers, such changes as appeared necessary being then made." 

CANTONMENT CONSTRUCTION 

Plans for cantonment shelter for troops during the World War were based 
on barrack plans originally drafted by the construction division of the Quarter- 
master Corps in 1911 and classified under the heading of "temporary buildings 
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for mobilization camps. "'^ These were commonly known as "mobilization 
barracks" in contradistinction to cantonment barracks. Except to note tbc 
fact that the 1911 plans were the original ones and that they were slightly 
revised in 1914 and again in 1916/^ it is not necessary here to go back of the 
1916 model, as that was the one actually in effect when war came. The plans 
contemplated rough one-story frame structures 20 feet wide and built in differ- 
ent lengths to accommodate units consisting of varying numbers of men, the 
size per unit to depend upon the tables of organization in force for the Army at 
the time of construction; for example, they were designed for 37, 43, 49, 55, 
61, 67, 73, 79, 85, 91, and 97 men, respectively.*^ It will be seen from the 
illustration (Fig. 3) that this type contained no means of ventilation save through 
sliding windows, 34 by 37 inches, arranged at intervals of 7 feet, and when 
filled to authorized capacity allowed each soldier only 27 square feet of floor 
space and about 291 cubic feet of air space. To accommodate the required 
number of men necessitated placing their cots parallel with the long axis of the 
building, arranged in a series of double rows, 3 deep, making 6 cots to a block, 
each of the 6 being in actual contact with its neighbor. A space of approxi- 
mately 18 inches intervened between these double rows and there was one 
central aisle across the building about 8 feet in width, part of which was to be 
occupied by the stove during cold weather. Barracks of this type were used 
along the Mexican border in 1916.** Buildings on essentially the same plan 
were constructed to house students at the officers' training camps which were 
hastily established in April and May, 1917.*^ Generally speaking, as these 
buildings were utilized for the number of men originally planned, they were 
greatly overcrowded.'" It was this type of barracks that the construction 
division of the Quartermaster Corps contemplated using for the National 
Army cantonments, as evidenced by the following letter from the Quarter- 
master General to The Adjutant General, March 22, 1917: •' 

1. Inclosed herewith are 45 sets of mobilization plans for construction of temporary 
cantonment buildings which will be needed to shelter troops, animals, and supplies at regi- 
mental, brigade, or division training points, with request that 15 sets be transmitted to each 
of the department commanders of the Eastern, Western, and Central Departments for use 
of the quartermasters under their respective commands, in order that they can familiarize 
themselves with them and can study the resource of local markets in their departments for 
the supply of the material, and in general to adapt the plans to particular sites as rapidly as 
the latter are determined. Reference in this connection is made to first indorsement of this 
office of the 21st instant, No. 652-C. R. (general) on letter of The Adjutant General, of the 
same date. 

In an indorsement to this letter, dated March 26, 1917, The Adjutant 
General informed the Quartermaster General that copies of his letter, each 
copy accompanied by 15 sets of the plans that were inclosed, had been sent 
that day to the commanding generals of the Eastern, Central, and Western 
Departments for action as recommended." 

These plans were approved by the Secretary of War some time between 
March 22 and 26, 1917, and were then dispatched to department commanders." 
The records do not show that the Medical Department had been consulted 
with reference to the sanitary features involved. Incidentally, a few ban-acks 
of the 1916 type were erected at Fort Myer, Va., in April and May of 1917." 
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dormitory. Ventilation tiirougli windows only. This plan was the original sent out March 26, 1917, without ref- 
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Because of their proximity to the War Department, they afforded opportunity 
to the Quartermaster General and the Surgeon General to reconcile their 
views on the character of barracks construction. In so far as this construction 
character is concerned, the Surgeon General, on May 3, stated to the Chief 
of Staff ^'' that, in his opinion, we should guard against the tendency to build 
barracks to accommodate large numbers of men because of the dangers of 
respiratory diseases. 

In commenting on this statement the Quartermaster General replied: 

* * * * * * * ' 

2. The general plan proposed by this office for housing the increased army contemplates 
the use of two liviildings for each company for barracks. These are temporary frame struc- 
tures in accordance with plans which have been approved by the General Staff and the 
Secretary of War. The.sc buildings arc well ventilated, and it is believed that troops ho\ised 
in this manner will be as healthy as those housed iu the ordinary post barracks. The cubic 
air space is not so great, but on account of the nature of the construction the ventilation 
will be much greater than the figures would indicate. 
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FLOOR PLAN 

Fig. 4.— One-story barrack, 20 feet by 112 feet, with full ridge ventilation. Provides 54 square feet of floor space for each 
double-deck bunk and about 283 cubic feet of air space per capita for 72 men 

4. It is not understood why the spread of contagious disease should be more feared in 
buildings of this type than for barracks constructed for occupancy of posts. It is well under- 
stood that there is no more healthful or sanitary way of caring for large bodies of troops than 
under canvas. It has been demonstrated on a number of occasions that troops sheltered by 
tents have better health than troops alongside of them sheltered in buildings. It is impossible, 
however, to obtain canvas for any of these troops on account of the shortage of material. 
This has rendered necessary the construction of the buildings submitted, which are in fact 
in the nature of a substitute for tcntage. 

5. For summer occupancy the construction consists of thin walls of one layer of boards; 
in fact, just enough to keep out the weather. It is proposed to line these buildings with some 
kind of patent board material for winter use so that they might be heated. 

******* 

7. Several types of the kind of buildings, the use of which we are anticipating, have 
been constructed at Fort Myer, and it is the hope of this office that the authorities concerned 
in the sanitary arrangements which are being made relative to the increased Army and to 
the method of housing them in general will inspect these buildings and offer such suggestions 
as they may deem proper in improving them. In fact, the buildings built at Fort Myer 
were constructed as samples with that end in view. There is time left, to remedy any defects 
that might be noted and make these structures as suitable as possible for the purpose for which 
intended. 
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On May 17, 1917, the Quartermaster General forwarded to the Surgeon 
General a memorandum from the officer in charge of tlie construction division, 
in which the statement was made that plans for a two-story barrack had been 
prepared as a substitution for the single-story barrack.^' The purpose of 
this memorandum was not only to acquaint the Surgeon General with the 
fact that plans for a two-story barrack had been prepared but also to get an 
expression of opinion from him as to the suitability for housing our troops in 
the cantonments to be constructed. 

On May 17, 1917, The Adjutant General directed the Surgeon General to 
report any defects lie might note in the temporary buildings which had been 
erected at Fort Myer, Va., together with his recommendations thereon.^" On 
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PLAN- OF SECOND FLOOR 

Fic. 5.— Two-Story barrack for 167 men, providing about 36 S(iuare feet of floor space and 360 cubic feet of air space per 
man. Provides full ridge ventilation for upper story and three shafts for lower story 

May 21, 1917, the Surgeon General reported^" that the following defects were 
noted in the buildings at Fort Myer: Some buildings were too long and all 
contained too many men. The floor space was about 30 square feet, and 
in those using camp cots the cots were practically side by side. The cubic 
space was from 200 to 230 cubic feet, and with a 7-foot 9-inch wall, the room 
would be intolerable, if ceiled. 

The following changes were recommended: Full length ridge ventilation 
in all buildings. Air inlets under windows to deflect the air current upward. 
Higher side walls. Ventilators and windows to be screened. For each man, 
60 square feet and 600 cubic feet, the square surface being reducible to 50 
feet if double bunks were to be used. The kitchen to be larger. 

Most of the above suggestions were carried out in the newly adopted 
two-story plans. The square and cubic space had been increased slightly, 



IN THE UNITED STATES 



135 



though not up to tho above standard, but under the circumstances they were 
acceptable to the Surgeon General. 

In further explanation of these newly-adopted two-story barracks the 
Quartermaster General stated that:^" 

* * * These buildings are temporary frame structures, in accordance with plans 
which have been approved by the General Staff and the Secretary of War. They are well 
ventilated, and it is believed that the troops housed in this manner will be as healthy as 
those housed in the ordinary post barracks. The cubic air space is not so great, but on 
account of the nature of the construction the ventilation will be much greater than the 
figures would indicate. 

It is further believed that buildings 20 feet wide, with windows longitudinally, and 
with doors on each side of every 28 feet, will not be intolerably hot with the doors and windows 
open. 
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PLAN OF FIRST FLOOR 

-Same as Figure 5, showing lower floor 



Provision has already Vjeen made for ridge ventilation over the kitchens and cooks' 
rooms, and it has been the expectation of this office from the first that all openings would 
be screened. It is not considered necessary to cut openings in the walls beneath the present 
windows, and such action will not be taken until the buildings have been tried out, as this 
is something that can be done without difficulty at any time. 

In a further report on the Fort Myer temporary buildings, made to the 
Chief of Staff by the Surgeon General on June 7, 1917, anxiety was expressed 
with regard to the crowding that had occurred in these barracks, and his belief 
that these plans should be adopted only tentatively until further appropria- 
tions could be obtained for more extended building operations. 

In the meantime, as stated above, the Quartermaster Corps had drafted 
a new set of plans for temporary buildings in mobilization camps ^' and this 
set included the two-story barracks referred to above. In the designs for the 
one-story type, which bear the date of May, 1917, only one of the recommenda- 
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tioiis made in the Surgeon General's indorsement of May 21, 1917, was acted 
upon, viz, the establishment of full ridge ventilation (see fig. 4). The two- 
story barracks were built of wood and ceiled with patent composition board. 
They were not j)ainted outside or inside except in a few camps. Kidge venti- 
lation was provided for the upper floor, and there were three ventilating shafts 
for the lower floor extending up to the ridge opening. The windows were 
about double the size of those in the one-story structures. The buildings 
were 43 feet wide and varied in length to accomodate organizations of differ- 
ent sizes, conforming in general type to the plans shown in Figures 5, 6, 7, 
and 8. They were designed in sizes for accomodating 105, 123, 167, 190, and 
200 men, respectively. The lower floor contained a large dormitory, an office, 
a storeroom, the mess hall, and the kitchen, the latter being in an ell. The 
upper floor was used exclusively as a dormitory, which in some types was 
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Fig. 7.— Two-Story barrack with full ridge ventilation, originally intended for 200 men, allowing about 36 square feet of 
floor space and 362 cubic feet of air space per capita — 43 by 120 feet: for a company of Infantry 

divided in two parts by a transverse partition.^^ All the dormitory rooms 
were large, sheltering from 40 to 70 men each. It was contemplated that 
double-deck bunks be used, and the air space allowed per man ranged from 
360 to 374 cubic feet. The initial construction at all the National Army can- 
tonments began with this type of barrack which, in his indorsement of June 7, 
1917, the Surgeon General tentatively approved, until such time as further 
appropriations could be secured. However, in view of the evident fact that 
serious overcrowding would result, with consequent liability to the spread of 
disease, the Secretary of War, at the suggestion of the Surgeon General, ap- 
pointed a medical board" to examine the housing plans for cantonments and 
to submit recommendations concerning them.^' This board, on June 14, 1917, 
reported : 

• Surg. Qen. William C. Qorgas, U. S. Army; Dr. William H. Welch, of Baltimore; Dr. Franklin Martin, of Chicago, 
and Dr. Victor C. Vaughan, of Ann Arbor. 
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Two grave sanitary defects at once became evident on the examination of the plans. 
These are, first, overcrowding, i. e., the men in the dormitories are too close together; and, 
second, there are too many men in each dormitory. The amount of cubic space allowed 
to each man averages about 338 cubic feet.* This is altogether too small. 

Surgeon General Gorgas found, both on the Canal Zone and when called to South 
Africa, that septic pneumonia was practically uncontrollable when men were too closely 
crowded. The same, no doubt, is true of other respiratory diseases to a greater or less 
extent. The most serious of these are cerebrospinal meningitis, pneumonia, tuberculosis, 
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Fig. 8.— Two-story barrack for 123 men, providing about 37s(iuarc feet of floor space and about 375 cubic feet of 

air space per man 

measles, mumps, scarlet fever, and whooping cough. All of these are transmitted by direct 
contact, and the degree of transmission is inversely in pro}wrtion to the distance between 
individuals. 

The amount of cubic air space per man is lower than that which would be permitted in 
any prison in the United States. It is also lower than the standards established by law in 
common lodging houses for the housing of the most worthless and degraded element of our 
cities. It is below the standards legally demanded in practically all of the tenement-house 
laws of the country, standards which, in some instances, have been in force and effect for 
50 years, and in others for 20 years. The amount of cubic space is distinctly below the 
minimum allowed by the English in housing their soldiers in France, where the minimum 
amount of cubic air space per man is 500 cubic feet. 

The number of men in each room in the dormitories is too great. When one of the 
infections mentioned above breaks out, it is more than likely that before the disease is clini- 



' It is assumed that this per capita figure is based upon the air space available after deducting that occupied by lockers, 
stoves, and perhaps other furniture. The actual internal capacity of the barracks without such deductions gave per cap- 
ita allowances ranging from 360 to 375 cubic feet, as shown in Figures 6, 7, 8, and 8, which represent the earliest type of 
two-story construction of record. 
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cally recognized all those sleeping in the same room, or at least all of those who are susceptible, 
will" have Vjecome infected. It will be necessary, therefore, when a case of cerebrospinal 
meningitis appears in the occupant of any room to examine all of his roommates. This 
could be easilv done if the number in a room is limited to 30. It would be difficult with a 
much larger number. In the English Army, as we are informed by Colonel Goodwin, only 
30 men are allowed in a shack or a dormitory. The number certainly should not exceed 50, 
and the smaller number is much preferable. The board feels that it is imperative that more 
space should be provided and that the number occupying a room in a dormitory should be 
markedly decreased. The cubic feet per man should not be less than 500, and preferably 600. 

Tlie double-deck bunks are a relic of the type of construction tolerated 20 or 30 years 
ago in our cheap lodging houses, but outlawed by sanitary regulations for many years. It 
is an unpleasant arrangement for the occupants of both bunks and it interferes more or less 
with ventilation. If the bunks were placed parallel to the side walls, space between bunks 
would be increased and better ventilation would be secured. 

We regard the bathing facilities as inadequate and would suggest that rooms or halls be 
fitted with water pipes with numerous stopcocks so that a whole company, or, if need be, a 
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-Two-Story barrack designed for 200 men, as shown in Figure 7, later designated to hold 137 men, allowing 
about 53 square feet of floor space and 528 cubic feet of air space per capita 



whole regiment could be marched through the bath at one time. Daily bathing should be 
a part of the military training and exercise. An arrangement of this kind will increa,se the 
efficiency of the bathing facilities, and at the same time will greatly diminish the cost. 

Along with the bathhouse there should be facilities for sterilizing the clothing. In 
European armies to-day, companies and regiments are passed through the bath at once. 
Before entering the bath their clothing is removed and placed in a sterilizer, and by the 
time thev get through the bath the sterilized clothing is ready to be used again. This is an 
important matter, not only for purposes of cleanliness, but in order to destroy vermin and to 
lessen the chances of infection. 

It is well to bear in mind the desirability of making all buildings rat proof. 

Lockers for clothing are not to be recommended. Individuals will place articles of food 
in the.se lockers, cockroaches and other insects will infest them, damp clothing will be hung 
in them, they must be opened at every inspection, and this will demand unnecessary time. 
The extra clothing may be placed on hooks attached to the cots or beds, where they will 
always be exposed to moving air. The present arrangement for the lockers interferes with 
the free movement of air through the dormitory, and we are quite positive that they should 
be eliminated. 
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If feasible, and we think it is, sections of the walls on each side of every dormitory 
should be placed oti hinges so that they can be raised, thus converting each dormitory prac- 
tically into an outdoor sleeping porch. There is no section of the United States, even in the 
most severe winter, where n»en can not sleep comfortably, when provided with enough 
blankets, in such dormitories. Such an arrangement will greatly reduce the chance of infec- 
tion. Moreover, with such an arrangement these cantonments might, after the war, be used 
as great tubercular cauii)s, and would not become useless when no longer needed by our 
soldiers. This wc consider a matter of no little importance. 

The committee makes the following recommendations: 1. That the cubic air space per 
man be increa.se<i to 500 cubic feet. 2. That the unit to be housed in each barrack be reduced 
to 30. Wc believe that no sanitary advice is sound which does not i)rovide for at least 600 
cubic feet of air sjiace iier man and not more than 30 men in a barrack. 3. That the double- 
deck bunks be eliminated. 4. That the lockers be eliminated. 5. That the outer walls be 
so constructed that sections may be raised, so as to practically convert the dormitories into 
outdoor sleeping porches. 6. That the bathing facilities be modified as the board has indi- 
cated in the body of this report. 7. That in cantonments for which contracts luuc already 
been let small barracks be built adjacent to the ones already provided for in the contract so 
as to lessen the crowding in the barracks as contracted for. 8. That in locating barracks, 
the advantage of prevailing winds should be taken into consideration for the purpose of 
utilizing them in securing ventilation. 9. That Congress be asked to provide for the addi- 
tional cost of these cantonments rendered necessary by the suggested improvements in 
hygienic conditions. 

On June 14, 1917, the Secretary of War directed the Quartermaster General 
to carry into effect, in so far as work not already done would permit, the 
recommendations of the medical board.=^ 

The following memorantlum dated July 16, 1917, from the Surgeon General 
to the ofRcer in charije of cantonment construction was supplementary to the 
report of the board given above :='^ 

In making this recommendation for changes in the barracks plans, the board desires 
not to delay the work, and we have kept in view the fact that it was necessary for you to 
have these cantonments finished by September 1. 

We were informed that to carry out our suggestions would covst a very much larger sum 
than your department had at its disposal, and we made the recommendations knowing that 
you would have to ask Congress for more money. We expected, therefore, that you would 
proceed on the present lines, putting up the buildings just as planned, but that you would at 
once put in estimates for the money needed to carry out our suggestions, and as soon as this 
money was obtained would cea.se to put up buildings of a type we object to, and proceed to 
put up buildings to contain 30 men or less, of sufficient number to give the occupants at least 
500 feet of cubic space. 

As Surgeon General of the Army, I am of the opinion that the plan outlined would meet 
the sanitary reciuirements. I, of course, can not speak for the board, but I am inclined to 
think that the board would concur in my opinion if they took into consideration the objections 
to our total plan that Colonel Lit tell presents to tne. 

On the same day, the officer in charge of cantonment construction replied 
as follows, to the last-quoted memorandum of the Surgeon General :=« 

1. Estimates have been submitted to Congress covering the co.st of the increased size 
of the barracks buildings to meet the wishes of the Surgeon General's Department. Pending 
the passage of these appropriations, it is desired to get your approval of the changes proposed, 
80 that when the money is available, the changes can be made as expeditiously as possible. 

2. After consultation with several representatives of the Surgeon GeneraKs Department, 
it has been decided to suggest the following changes in the design of the cantonments to 
accomplish the results desired by the Surgeon General's Department, namely, of providing 
at least 500 cubic feet of air space per man in the barracks and to use single-deck cots. 
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(a) To modify the interior arrangement of tlie two-story barracks building as shown in 
the attached bhie prints A and A 2, which contemplates caring for 41 men on the first floor 
and 96 men on the second floor. 

(6) To construct a separate two-story building to be located between the existing two- 
story buildings to house 28 men on the first floor and 32 men on the second floor. This 
building to be as shown on sheet AA. 

3. All of these rooms will then contain more than 500 cubic feet of space per man and 
will permit the use of single-deck cots. 

4. The funds as estimated will cover tlie expense of these changes, and it is the opinion 
of this office that the changes as outlined can be made with the minimum of inconvenience 
to the men, in case the funds should not become available until after the cantonments have 
been constructed and are occupied. 

With a view to avoiding further alterations in plans, while complying with 
the wishes of the Medical Department, the number of men to be accommo- 
dated in the large type of barracks originally intended for 200 (see fig. 7) was 
reduced to 137, 41 on the first and 96 on the second floor. The bunk arrange- 
ment necessary to comply with this revision in capacity is shown in Figures 9 
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Fig. 10. — Same as Figure 9, showing first-floor arrangement 

and 10. This change gave 53 square feet of floor space and 528 cubic feet of 
air space per capita. In order to provide shelter for the remaining men in 
each organization, plans were drawn for a two-story barrack accommodating 
60 men, 28 on the first and 32 on the second floor, with no communication 
between the two (fig. ll).^' They provided 55 square feet of floor space and 
530 cubic feet of air space per capita. Wherever possible these smaller buildings 
were constructed near to or between the larger 137-men buildings. ^° 

In August, 1917, companies of Infantry and Engineers were increased to 
250 men, and Light and Heavy Artillery to 199 and 206, respectively, in accord- 
ance with the reorganization of the Arniy.^' To meet this increase, additional 
60-men barracks were constructed when possible, making three barracks in all 
for a company of Infantry, one holding 137 men and two holding 60 men each. 
In other instances partitions were built across some of the larger barracks so 
dividing them that one whole barrack and a part of another could be assigned 
to an organization. In some camps the capacity of the upper story of a large 
barrack was increased by an extension built out over the kitchen ell.^° 

In the temporary stations (except aviation fields) which were authorized 
after July 15, 1917, a two-story building accommodating 66 men was used, and 
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such a type later became the standard for cantonment barracks.^" This was 
practically the same structure as the one described in the preceding paragraph, 
but was intended for 66 beds instead of 60, giving 51 square feet of floor space 
and 480 cubic feet of air space per num. The plan is shown in Figures 12 and 
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Fig. n .—Two-story barrack for 60 men, designed to accommodate overflow from large barrack (fig. 7). Provides 55 square 
feet of floor space and 530 cubic feet of air space per man. Essentially the same as Figure 12, which was designated to 
shelter 66 men 

13, the latter having shaft instead of ridge ventilation. There was no direct 
communication between upper and lower stories. It took four such buildings 
to accommodate a company of Infantry or Engineers, and three for a battery 
of Artillery. There was a detached lavatory and a combined kitchen and 
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mess hall building for each company or similar organization.^' The first can- 
tonment composed of this type building was Camp Joseph E. Johnston, Jack- 
sonville, Fla., and the second was Camp Meigs, Washington, D. C, both 
Quartermaster Department stations. ^^ These barracks also were used else- 
where, notably at the ports of embarkation and at Camp Mills.'*'' New con- 
struction at National Army cantonments for depot brigades and for other 
purposes conformed to this plan. This 66-bed barrack was regarded as a great 
improvement in every way over the original barracks ; it met fairly well most 
of the requirements laid down by the medical board in its report of June 14, 
1917, viz, relatively small dormitories (32 to 34 men), approx'mately 500 cubic 
feet of air space per capita, ridge ventilation, single bunks, good bathing facili- 
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Fig. 12. — Standard two-story barrack, designed to accommodate 66 men, providing about ."jl square feet of floor space and 
482 cubic feet of air space per capita. All cantonment stations, except the 16 National .\rmy cantonments, con- 
sisted of barracks of this type or of the type shown in Figure 13. Many of the National .\rmy cantonments were 
expanded by constructing barracks of this design. There was no direct connection between upper aud lower floors 

ties, and the absence of lockers. Movable wall sections, baths of the type 
recommended, and sterilizers for clothing were not provided, but the absence 
of the latter was compensated for in part by fairly large sterilizers located at 
base hospitals and by excellent steam laundries which were generally installed. 
Furthermore, the building of a sterilizer really adequate for clothing known 
as a delousing plant was just about to be approved for each large camp when 
the signing of the armistice stopped the work as a whole.^* The greatest sani- 
tary weakness in this 66-bed barrack was the failure to combine the heating 
and ventilating systems. 

OVERCROWDING IN BARRACKS 

Much valuable time elapsed between the date of approval of the original 
cantonment plans by the Secretary of War, on or before March 26, 1917, and 
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their final revision, as indicated in the letter of Jul_v 16, 1917, from tlie officer 
in charge of cantonment construction to the .Surgeon General, quoted on p. 139. 
During the latter part of this period construction work at the cantonments, at 
officers' training camps, and elsewhere had been proceeding at the greatest 
possible speed, the type of construction varying in accordance with the frequent 
changing of plans, some barracks being of the 1916 type (fig. 3), giving about 
283 cubic feet of air space per capita, or this barracks as modified. Early con- 
struction at National Army cantonments was, however, mainly of the type 
shown in Figures 5, 6, 7, 8, and 9, providing 362, 375, 528, and 530 cubic feet 
of air space per capita, respectively. At the date the first increments of the 
draft were called (September, 1917) many of the barracks were not completed."^ 
Presently more men were sent to camps in many instances than the authorized 
housing capacity of the camps in question. Consecjuently, overcrowding was 
apparent almost as soon as troops began to arrive in camps. This caused imme- 
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Fig. 13. — Standard two-story barrack, designed to accommodate 66 men, providinp about .'ii square feet of floor space and 
482 cubic feet of air space per capita. Almost identical with Figure 12, except for the ventilation of the second floor 
by metal shafts and the absence of ventilating shafts in lower story 

diate and repeated protests from various camp sanitary inspectors.' On 
November 7, 1917, as a result of reports from camp sanitary inspectors and 
of other reports received by him, the Surgeon General submitted the following 
recommendations to The Adjutant General: ^° 

1. Reports received in this office indicate that troops in barraclis and tents are being 
overcrowded to a degree prejudicial to health. In many instances the minimum of 500 
cubic feet of air space per man is not being maintained; bunks in the squad rooms are usually 
placed in pairs side by side so that the heads of each two men come close together. 

2. The chief objection to crowding is that it forces occupants into close personal con- 
tact and therefore largely increases the opportunity for the spread of diseases of a communi- 
cable nature. It is well known that many of these diseases, such as pneumonia, epidemic 
meningitis, diphtheria, scarlet fever, measles, and influenza are chiefly conveyed from man 
to man by what is called "droplet infection," brought about when the fluid contents of the 
mouth of an infected individual are sprayed into the air while in the act of speaking, cough- 
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ing, or sneezing. Infection of a susceptible individual is especially likely to occur if his 
head is within 2 or 3 feet of the diseased person. Hence the housing of troops under con- 
ditions which require men to sleep with their heads nearer together than 4 or 5 feet is dan- 
gerous. 

3. Weekly telegraphic reports of connnunicable diseases received in this office indicate 
that several of the respiratory diseases are increasing at a rapid rate. Pneumonia for the 
week ending October 19 was three times as prevalent in National Guard cantonments as 
in the Regular Army in 1916, and for the week ending October 26, nearly six times as preva- 
lent. The rate for this disease in the National Army was about the same as for the National 
Guard. The prevalence of measles in the Regular Army for 1916 was represented by an 
annual admission rate of 20.29 per thousand; in the National Guard cantonments the equiv- 
alent rate for the week ending Oetober 12, 1917, was nearly double, and for the week ending 
October 26 almost quadruple that of the Regular Army in 1916. In the National Army 
cantonments the rate for the latter week was nearly double the normal rate. 

4. Of the measures to be instituted for the prevention of the spread of these diseases, 
the two aU-important considerations are sufficient air space and the greatest possible separa- 
tion of bunks. As regards air space, the minimum which is consistent with safety has been 
agreed upon to be 500 cubic feet, with not less than 40 square feet of floor space and preferably 
45 feet. A separation of at least 5 feet between the heads of the occupants of bunks should 
be maintained. 

5. I recommend that the attention of those concerned be invited to this vital matter, 
and that commanding officers of all grades be directed to make every possible efTort to main- 
tain at least the above minimum requirements as to air space and separation of bunks in 
squad rooms under their control. 

Acting on this urgent communication, The Adjutant General, on Novem- 
ber 14, 1917, dispatched the following telegram to the various department 
commanders and to the commanding generals of National Guard and National 
\rmy divisions : ^* 

Reports received indicate troops in barracks and tents are being overcrowded to a degree 
prejudicial to health, and in some cases the minimum of 500 cubic feet of air space is not 
maintained. This condition largely increases opjiortunity for spread of disease of communi- 
cable nature. As regards air space, the minimum consistent with safety has been agreed 
upon as 500 cubic feet, with at least 40 square feet floor space. A .separation of at least 5 
feet between heads of occupants of bunks should be maintained. Report by wire if barracks 
in your command are of sufficient capacity to give each soldier the air space, floor space, 
and bunk arrangement indicated. 

Also, under date of November 16, 1917, The Adjutant General furnished 
an official copy of the Surgeon General's letter of November 7, 1917, to com- 
manding generals of all National Army cantonments and National Guard camps 
and to department commanders.^'* Among the replies elicited by the telegram 
of November 14, 1917, from The Adjutant General, the following reports and 
action can be quoted as of interest:^* 

[Third indorsement] 

Office of the Division Surgeon, 86th Division, 

Camp Grant, 111., November 22, 1917. 
To the Commanding General, Camp Grant, III. 

1. The large-sized standard barrack building will give the required 500 cubic feet of 
air space and 40 square feet of floor space to 150 men, 100 on the upper floor and 50 on the 
lower floor. By additions to these barracks in some organizations they have been made to 
furnish them from 210 to 230 men with these allowances. Smaller type barracks have been 
erected which furnish the required allowances to 60 and 80 men. The following table will 
give an idea of the present allowances of air space in some of the organizations of the camp 
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and the allowances that will be provided by their present quarters when the organizations 
are at full strength. In speaking of a "unit," there is meant 500 cubic feet air space and at 
least 40 square feet of floor space. 



Organization 



342d Infantry 

343d Infantry 

331st Field Artillery 

332(1 Field Artillery 

333d Field Artillery .-- 

331st Machine Gun Battalion 
33.3d Machine Gun Battalion. 

Trench Mortar Battery 

Sanitary Train _. 

21st Engineers 

Signal Battalion 

341st Infantry _. 



Units in 
present 
quarters 



3,210 

4,320 

1,7.50 

1,.')60 

1,725 

624 

624 

312 

940 

1,050 

460 

3,150 



Air space 
_j,„„„h I when at 
strength mn strength 



Present 



2,161 

2,107 
877 
870 

1,067 
595 
405 
168 
908 

1,413 
393 

2,750 



Cuiiic feel 
466 
600 
605 
540 
500 
430 
570 
870 
530 
360 
920 
438 



2. There is apparently no necessity at the present time for any overcrowding except in 
the 21st Engineers. Personal observation confirms the fact that there is overcrowding in 
this organization. There is a tendency all over the camp which will need to be combatted. 
This is the proposition of saving space for recreation purposes in the quarters allotted for 
sleeping by concentrating the bunks and double decking them. The proposition of double 
decking, of itself, is considered a good one, but when it is used as a means of putting an undue 
number of men in a room it is to be condemned. Also because of the method in use of con- 
structing these double-decked bunks, in groups of four, the men in adjacent bunks might 
well be within 3 feet of each other instead of the 4 or 5 feet recommended. 

3. With the increase to full strength of the organizations, there will be few of them that 
can divert any part of their sleeping quarters to other purposes without undue crowding 
and some organizations will need additional barracks. On the other hand, some organiza- 
tions will have more room than necessary, and an adjustment, particularly after the depar- 
ture of the Engineer regiments, should furnish adequate room for all organizations in the 
camp. 

Camp Grant, 
Rockford, III., November 21, 1917. 
The Adjutant General op the Army, 

Washington, D. C." 
Reference your telegram of November 14, owing to increased strength of organizations 
after barracks now occupied had been planned, they have not sufficient capacity to give 
each soldier the air space, floor space and the bunk arrangement indicated therein. In 
some companies, by using scrap lumber, double-deck bunks have been constructed which 
increased floor space. At present there is little overcrowding, but when organizations are 
filled to ma.ximum it will be difficult to allow as much as 400 cubic feet air space, but the free 
ventilation of barracks is favorable to that allowance. 

Barry. 

Despite the telegram of November 14, 1917, overcrowding existed to a 
marked degree all through the winter of 1917-18.' On December 1, 1917, 
the Surgeon General recommended additional construction and other measures 
as follows, this action being taken by indorsement upon the report from Camp 
Grant quoted above :^' 

1. During the past two weeks there has been still further increase in the number of new 
cases of pneumonia and meningitis in camps of the National Army and National Guard, to 
the extent of 993 new cases of pneumonia and 128 new cases of meningitis. There have been 
reported to this office 189 deaths from pneumonia and 21 deaths from meningitis during 
this period. In several camps pneumonia prevails in epidemic form. 

40081°— 26t 10 
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2. It is urgently recomniendcd that in each National Army camp the cubic air space and 
the square floor space per man be immediately increased by additional construction so as to 
provide a minimum of 500 cubic feet and 45 square feet, respectively, in each squad room 
where it does not already reach that allowance on the basis of the ultimate maximum strength 
of the particular organization. 

3. It is recommended that in all barracks the men be required to sleep with the feet 
of one man opposite the heads of the two adjacent men. This arrangement will permit of at 
least 5 feet sei)aration between the heads and so decrease the chances of spreading respiratory 
diseases. 

4. The use of any portion of the authorized dormitory space for amusement rooms, 
barber shops, offices, for any other than sleeping purposes should be prohibited. The placing 
of bunks in groups of two, the bunks being in contact, should also be prohibited. 

5. E.vperience has shown that the use of double-deck bunks invariably leads to over- 
crowding because of apparent great increase of floor space when this type of bunk is used. 
Where douVjle-deck bunks have already been installed, 1,000 cubic feet of air space and 90 
square feet of floor space per bunk should be insisted upon. The placing of double-deck 
bunks in groups of two and four should be prohibited. 

In response to this indorsement, The Adjutant General, on December 8, 
1917, stated that all department and National Army division commanders 
had been instructed by telegraph to carry out such matters as were recommended 
in paragraphs 3, 4, and 5 of the Surgeon General's indorsement and to allow 
each man a minimum of 500 cubic feet air space and 45 square feet floor space 
in squad rooms, and that there was sufficient construction already supplied 
to allow the space required if properly distributed.^^ 

On February 20, 1918, the Surgeon General recommended, concerning the 
designation on squad-room doors of the authorized man capacity of the squad 
rooms, ^* that there be stenciled on the doors of all barrack dormitories the author- 
ized man capacity of said dormitory, this man capacity to be based upon an 
authorized allowance per soldier of 50 square feet of floor space and at least 
500 cubic feet of air space. 

Such labeling served a double purpose. It tended to prevent the frequent 
practice of placing more men in a dormitory than it was adapted for. It 
also greatly facilitated sanitary inspections, enabling the inspector to determine 
if overcrowding existed without the necessity of measuring the room and 
computing its contents. 

This recommendation was approved by The Adjutant General, and on 
March 5, 1918, was sent by him to the commanding generals of all National 
Army divisions and to the commanding generals of all departments, its con- 
nection with his telegram of December 8, 1917, regarding floor and air space 
in barracks being specified." 

The following communication from the Surgeon General to The Adjutant 
General, May 4, 1918, summarizes the recommendations made by the Surgeon 
General from time to time and indicates concisely his desire to increase the 
allowance of floor space, this action being based upon his strengthening con- 
viction that separation of individuals — floor space — was of more fundamental 

importance than cubic air space:" 

******* 

2. Several recommendations have been made from this ofiice to The Adjutant General 
of the Army with reference to floor space and air space. On November 7, 1917, it was recom- 
mended that at least 500 cubic feet of air space and not less than 40 square feet of floor 
space, and preferably 45 feet, be provided for men in barracks, and that a separation of at 
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least 5 feet between the heads of occupants of bunks be maintained. Telegrams prescribing 
such action were sent out by your office under date of November 14, 1917. 

3. On December 1, as a result of the increase of respiratory diseases, it was rcconuncnded 
that the minimum of 500 cubic feet of air space and 45 square feet of floor space be maintained 
in each squad room; tliat the men be required to sleep in such a way that the feet of one man 
were opposite the heads of the two adjacent men; that bunks be not placed in groups of 
two, and that no dormitory space be used for purposes other than that for which it was 
intended. The three latter recommendations were approved by your office. 

4. On February 20, 1918, it was recommended that all dormitories be marked on the 
doors, showing their authorized capacity on a basis of one man for each 50 square feet of 
floor space and 500 cutnc feet of air space. It is imderstood that this recommendation was 
approved, although this office has no copy of the approval on file. Observation of inspectors 
has shown that dormitories are being marked. 

That overcrowding at cantonments continued to exist in greater or less 
degree until a short time before the signing of the armistice, and even there- 
after, in some instances, is evidenced by the reports of the special sanitary 
inspectors from the Office of the Surgeon General.' 

HOUSING AT FLYING FIELDS 

The barracks for aviation stations in this country were designed by civilian 
architects, under the supervision of the construction division of the Signal 
Corps." The first type built was a one-story frame structure, lined with 
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Fig. 14. — Original aviation barrack. Front view, showing 10-foot porch 

patent composition board and painted inside and out. It was 356 feet long 
and 20 feet wide, with a 10-foot porch along the entire front. A ceiling extended 
across horizontally about halfway up on the slope of the roof, giving a mean 
height for the dormitory space of approximately 9}^ feet. An ell at the 
back accommodated excellent lavatories. This building had galvanizcd-steel 
ventilators and was intended to accommodate 140 men in the main dormitory, 
giving approximately 42 square feet of floor space and 404 cubic feet of air 
space per capita."** Single-deck bunks were supposed to be used, -placed in 
pairs, the two bunks touching each other, with a space of about 2 feet between 
each pair (figs. 14 and 15). In many instances double-deck bunks were 
employed and more than 140 men were put in the dormitories.' 

In August, 1917, following the recommendations of the Surgeon General.^" 
these buildings were altered by moving forward the front wall, including the 
porch area, and dividing the entire interior into six small dormitory rooms by 
means of transverse partitions.'^" The plan then provided for 148 beds in these 
six dormitories. This gave an average of 25 men to a room, with about 59 
square feet of floor space and 539 cubic feet of air space per capita. The con- 
templated arrangement of cots is shown in Figure 16. There were no further 
changes in this type of aviation barracks during the war, but another type 
designed for 150 men was built at some stations; it contained a single large 
dormitory 199 by 42 feet and provided about 56 square feet of floor space per 
man. 
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SHELTER IN TENT CAMPS 

National Guaril troops were housed in p3Tamidal tents almost exclusively, 
both during their mobilization in the various States and after their arrival in 
their training camps.''' In the latter the tents ultimately were framed and 
floored.''- After the departure of these troops for Europe, their places were 
taken by various National Army and Regular Army divisions, which also 
were housed in tents. As noted in the preceding chapter, the tent camps, 
with the exception of a few temporary summer camps, were located in the 
Southern States. Owing to the high original cost of canvas and its relatively 
quick deterioration when exposed to the weather, this jncthod of housing 
troops, if extended over a considerable period, is generally more expensive 
than frame construction. Tentage was used in this instance because sufficient 
time was not available for building cantonments for the National Guard; 
furthermore, it was expected that they would go overseas sooner than they 
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Fig. 15.— Floor plan, original aviation barracli. One story, 20 by 168 feet, witli 10-foot porch in front. Planned for 
140 men in two main dormitories, allowing 42 stiuarc feet of floor space and 404 cubic feet of air space per capita 

actually did. For the enlisted men the large pyramidal tents used had fonnerly 
been considered of sufficient size to accommodate 8 men, and everi 12 in emer- 
gency for short periods. They could be well ventilated by rolling up the sides 
and throwing back the cowl at the peak of the tent. 

The pyramidal tent when framed and floored was about 16 feet aquare, 
its walls wore about 63^ feet high and its peak was 15J^ feet abov^e the floor." 
It provided 256 square feet of floor space and approximately 2,775 cubic feet 
of air space; with 8 occupants it allowed 32 square feet and 348 cubic feet per 
capita (see fig. 11). With 12 occupants the air space was reduced to 231 feet 
per capita. If the tent was not framed, the wall was only about 3 feet high 
and consequently the cubic air .space was much less than that given. 

In the beginning there was a shortage of canvas in the United States, and 
National Guard troops were required to bring to their training camps the 
tentage they had been using at State mobilization points.^* This was then 
supplemented by all other tents available. The amount of tentage being 
limited, it so happened that tents were at once crowded to their emergency 
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capacity of 12 men, and in some instances even above this figure. This matter 
was early brouglit to the attention of the War Department by the commanding 
general, Southeastern Department, in the following correspondence:^^ 

1. The order to sleep 12 men to one pyramidal tent is, in the opinion of this office, one 
which will work a great hardshij) and possibly loss of life among the enlisted personnel. 
Without floors it would be almost a matter of impossibility to keep sanitary conditions such 
as to keep a healthful command. This would apply especially in localities such as Camp 
Sevier where the ground is hilly. A tent without a floor, occupied by 12 men, on the side 
of these hills, would be so uncomfortable that the men would hardly get the necessary sleep. 

2. It is urgeti that this matter be brought to the attention of the Surgeon General's 
Department in the interest of the men. 
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, 16.— Floor plan modified aviation barrack, as altered .\iigust, 19J7, to include former porch, and divided into dormi- 
tories holding 25 men^each; allowing 59 square (eet of floor space and 539 cubic feet of air space per capita 

[First indorsement] 

Headquarter.? Southeastern Department, 

Charleston, S. C, August 18, 1917. 
Respectfully referred to The Adjutant General, Washington, D. C. 

1. I have already invited attention to the necessity of flooring tents. The proposition 
to put 12 men in one tent without floors is one which should not be considered for a moment. 
It would be economy attained at the expense of the health, efficiency, and lives of the men. 

2. I recommend tents be floored and not more than 8 men put in a tent. It will be 
difficult to take care of even this number when the weather becomes such that stoves are 
required. 

(Signed) Leonard Wood, 

Major General, U. S. Army. 
Received, A. G. O., August 21, 1917. 

On August 27, 1917, the Surgeon General invited the attention of the 
War Department to the serious danger attending overcrowding in tents:" 

1. The subject matter of these communications is regarded by this office as of vital 
importance. 

2. The proposed overcrowding in cantonments of the National Guard to the extent 
of placing 12 men in one pyramidal tent will result in two highly insanitary conditions — 
insufficient air space per man and greatly increased opportunity for contact infection. 
I'nder these conditions it may confidently be predicted that pneumonia, now known to be a 
contagious disease, will appear, and there is reason to expect a more troublesome experience 
with it than that encountered during the recent epidemic in the Southern Department, to 
which Colonel Stark refers. The troops there were in tents, floored and framed, with never 
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more than 10 men in one tent. During tlie outbreak over 400 cases of pneumonia devel- 
oped among about 40,000 troops, with a deatli rate of 1 in every 5 cases. If the War Depart- 
ment adheres to its present decision to place 12 men in each tent without flooring, it should 
be prepared to expect an increased sick rate and tlie probability of extensive epidemics of 
pneumonia and meningitis, with many deaths. 

3. This office is of tlie opinion that it would be preferable to place jiart of the men in 
shelter tents rather than subject them to the dangers incident to such overcrowding in wall 
tents. 
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Fig. 17.— Standard i)yramidal-tent frame. Details for framing and flooring a pyramidal tent. With 8 occupants it allows 
32 square feet of floor space and 348 cubic feet of air space per capita 

Subparagraph h, G. O. 137, War Department, October 30, 1917, is as 
follows : 

(h) Heavy tentage for the National Guard, unless otherwise ordered, when State organi- 
zations are to be mobilized at State mobilization camps, will be shipped directly to 
training camps, to be there apportioned out according to the needs of all organizations 
by division or camp commanders, and on the basis of one large pyramidal tent to 12 men, 
until the total supply of tentage availaVile is increased, when distribution will be made at 
the rate of one tent to 9 men. 

No allotment of funds originally was made by the War Department to 
frame and floor tents in the National Guard divisional camps. A protest 
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from the commanding general, Southeastern Department, August, 1917, 
follows : »* 

1. It is recommended that the decision not to provide tent floors for the National Guard 
divisioiial camps be reconsidered and that autiiority for the purchase of tlic necessary lumber 
be granted to constructing quartermasters. 

2 The labor of constructing tent floors can be performed in part bv troops of the advance 
detachments, and completed when the organizations arrive. The total cost per tent should 
not exceed $4 to $5, or approximately $0.50 per man, and the saving to equipment and cloth- 
mg and the certainty of a neat and orderly arrangement in tents would, it is believed, amply 
justify the expense, even without taking into consideration the comfort and contentmen't 
and physical well-being of the troops. 

3. I wish to invite attention, also, to the evident fact that the saving made on material 
for tent floors wdl be more than counterbalanced by the increase in sick rate, with a cor- 
responding reduction in efficiency. As the deficiency in canvas will cause necessary over- 
crowding, It IS thought the part of wisdom to take verv precaution to minimize the danger 
of communicable diseases, and tent floors, being suceptible to mechanical cleaning will go 
far toward the reduction of such diseases as can be acquired from men in close contact who 
can not be so disciplined that they will not expectorate on the floor, as they invariablv do 
in unfloored tents. 

4. In addition to the above reasons, the posses.sion of a tent floor in a camp invariably 
adds to pride in appearance, and it is an indisputable fact that a soldier may not keep his 
clothing and equipment in even a reasonably correct condition if he is forced to be housed 
on bare soil. 

On September 17, 1917, The Adjutant General directed the officer in 
charge of cantonment construction to construct tent floors and side walls for 
all National Guard camps, except the camps then occupied by the 26th and 
42d Divisions, which were soon to be vacated. ^^^ 

On September 18, 1917, The Adjutant General directed the Quartermaster 
General to supply tentage, as soon as it became available from storage, new 
tentage received from contractors, or from troops leaving for overseas service, 
on the basis of 8 men per tent." 

Coincident with the arrival of the troops at the camps came the early 
onset of one of the severest winters known in this country. A widespread 
epidemic of measles-pneumonia, particularly severe at Camps Wheeler, Bowie 
and Beauregard occurred.^* ' ' 

A letter of the Surgeon General of November 7, 1917, which has already 
been quoted in full in connection with overcrowding in barracks, also referred 
to overcrowding in tents."" 

During the latter part of November and first half of December, 1917, the 
Surgeon General, accompanied by several experienced sanitarians from' his 
office,'^ made an inspection of many National Guard camps, including the 
three mentioned above.'^" The following letters are extracts from reports 
made by the Surgeon General to the Chief of Staff i"" «i 

From: Surgeon General, United States Army, November 26, 1917. 

To: The Chief of Staff (through The Adjutant General of the Army). 
Subject: Report of inspection of Camp Wheeler, Macon, Ga. 

1. In niy recent inspection of Camp Wheeler, at Macon, Ga., I found conditions as had 
been indicated by reports. There had been a sharp epidemic of measles, some 3,000 cases 
and, as always occurs with measles, a certain number of cases of pneumonia. At the time 
of my visit, there were some 300 cases of pneumonia in the hospital. While the hospital was 
crowded, the right of way was given the pneumonia cases and they were being well cared 

_* * * * * ♦ * 

(vll^**'*^ ine'ided Surg. Qen. WUliam C. Gorgas, Col. Deane C. Howard, Ma]. Victor C. Vaughan, and Dr. WiUiam 



H. Welch. 
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6. Whatever the original cause of the epidemic and tlie present conditions, all these evils 
are accentuated by the crowded condition of the camp. The tendency to pneumonia has 
no doubt been increased by the fact that the men have generally been exposed to the cold 
weather of the past month with no other protection than their summer clothing. Clothing 
is now rapidly coming into camp, and about two-thirds of the men are supplied with woolen 
garments. 

* + ***** 

7. I recommend that it be insisted upon that all men in the camp have 50 feet of floor 
space each, and to accomplish this such additional shelter be supi)Iied as may be necessary; 
that no fresh men be brought into the camp until the epidemic has subsided; that an observa- 
tion camp be established and that all new men be kept under observation until the main 
camp is free from infection. 

W. C. GOBGAS, 

Surgeon General, U. S. Army. 

Camp Bowie, 
Fort Worth, Tex., Decembers, 1917. 
From: The Surgeon General of the Army. 
To: The Chief of Staff, War Department, Washington. 
Subject: Conditions 36th Division, Camp Bowie, Tex. 

1. We have had in this cainp during the past month 41 deaths from pneumonia, with 
409 cases admitted; about 2,900 cases of measles in the same length of time. The causes 
of this condition are much the same as in the other camps reported upon. The great num- 
ber of cases of measles is due to the fact that the men come from the sparsely settled States 
of Texas and Oklahoma and have not had measles in childhood, but the basic cause is due to 
the overcrowding of the camp. We have at present 9 men to a tent. I recommend that the 
division commander be directed to furnish sufficient accommodations so that each man will 
be allowed 50 feet of floor space. This would give not more than 5 men to a tent. 

* * * >i< * * * 

W. C. GoBGAS, 

Major General, U. S. A. 

The letters sent by General Gorgas from the other camps depicted prac- 
tically the same situation. Following receipt of these reports the War 
Department, on Decembers, 1917, issued orders to the commanding generals of 
Camps Bowie, Beauregard, and Wheeler to reduce the number of men per 
tent to 5."- In the remaining National Guard camps the authorized quota 
remained at 8 men. This fact the Surgeon General brought to the attention of 
the Chief of Staff, in the following memoranda : °^' " 

Wab Department, 
Office of the Surgeon General, 

Washington, February 14, 1918. 
Memorandum for the Chief of Staff: 

Complying with your request that a memorandum be submitted covering any general 
sanitary improvements now needed in the various camps, the following is submitted: 

1. Overcrowding is not yet entirely relieved in many camps. Our reports indicate 
that the men are quartered 8 to a tent in some National Guard and Regular Army divisions. 
Additional tentage should be furni.shed as soon as available to enable men to be quartered 
5 to a tent. 

Overcrowding is reported at remount depots. National Army cantonments. Certain 
new construction has been authorized to relieve this condition, but more is required to relieve 
actual and prospective overcrowding in some camps. 

****♦♦♦ 
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War Department, 
Office of the Surgeon General, 

Washington, March 28, 1918. 
Memorandum Jor Chief of Staff: 

This office has repeatedly recommended a minimum of 50 square feet of fioor space 
per man in camps and cantonments as necessary to maintain health. The necessity of this 
allowance is as great when health conditions are good as after epidemics have broken out, 
and the avoidance of overcrowding at the start will prevent the occurrence of many epi- 
demics. 

The assumed better ventilation in summer is no valid reason for overcrowding men 
during warm weather. All respiratory diseases are transmitted by ''contact" or "droplet 
infection," and the degree of separation of men is the important factor in preventing the 
spread of these diseases. The amount of cubic air space per man or the assumed freer 
ventilation in summer are of secondary importance. 

This office having stated the minimum requirements as to floor space to maintain the 
health of troops, it can not assume the responsibility for overcrowding if the War Depart- 
ment orders 8 men to be placed in a tent, which would give only 32 square feet per man. 
Lives have been lost on account of overcrowding in the past and, in the opinion of this office, 
questions of economy should not outweigh sanitary requirements in connection with the 
housing of troops. 

If military necessity requires overcrowding to the extent contemplated in attached 
memorandum, and the recommendations of this office are not to be followed, the responsi- 
bility therefore should be assumed by higher authority. This office can not acquiesce in a 
policy of placing 8 men to a tent, as it is considered that such overcrowding would be prej- 
udicial to health. 

Finally, on June 25, 1918, general instructions were given to all camp 
commanders as follows: ^^ 

Memorandum for The Adjutant General of the Army. 
Subject: Tentage accoramodations. 

The Secretary of War directs that the following information be communicated to Com- 
manding Generals of Divisions in the United States, Department Commanders, and the 
Quartermaster General : 

In housing men in tents, the following rules will be observed: For permanent occupancy 
in the summer season, if there is no sickness in camp, 6 men should be placed in each pyramidal 
tent. For temporary occupancy, if there is no sickness in camp, 8 men to a tent. In the 
winter, or if undue sickness develops in the summer, 5 men to a tent. These figures will 
be used as the basis for requisitions for tentage. 

Thus many months elapsed before the overcrowded conditions of the 
tent camps were finally corrected by War Department order. 

VENTILATION OF BARRACKS 

More changes were found necessary in the method of ventilating canton- 
ment barracks than in the type of construction. Five revisions were made 
between March 26, 1917, when the original plans were dispatched to depart- 
ment quartermaster, and August 28, 1918, on which date standard steel ventila- 
tors were adopted.^" As already noted, the first set of plans designed for canton- 
ment construction provided no means of ventilation except by windows (see fig. 3) . 
This, as also previousl}- stated, was the type of building used along the Mexican 
border from 1914 to 1917.'* When, in May, 1917, temporary buildings of this 
type were erected at Fort Myer, Va., the absence of ventilation was imme- 
diately reported by the surgeon of the post to the Surgeon General's Office. 
This action resulted in an inspection of these buildings by representatives from 
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the Surgeon General's Office and recommendation by the Surgeon General 
that full ridge ventilation be instituted in all temporary buildings (commu- 
nication of May 21, 1917) cited on page 134.^° This recommendation was 
approved for future construction, and some buildings already built were pro- 
vided with ventilators; many were not. Unfortunately, ridge ventilation was 
suited for one-story buildings only. When the erection of two-story barracks 
at the large cantonments was decided upon, plans were made for instaUing 
ventilating shafts for the lower stories. That this was not always done at the 
outset is shown by the following extract of a sanitary inspection of Camp 
Devcns, Mass., made on July 21, 1917."" 

The barracks which have been constructed give a per capita floor space of 41.6 square 
feet. There is no ventilation in the squad room on the ground floor except by windows. 
They are made to slide from side to side, and as soon as they get wet the wood will swell 
and it will-be impossible to open them. They should be attached by hinges on the bottom 
side or open on horizontal or vertical pivots. 

Although the above report called attention to lack of proper ventilation 
on the first floor of two-story buildings, it contained no recommendation for 
remedy of this defect, except means for keeping the windows open. Ultimately 
shafts were provided for all such barracks.^" 

The original type of ridge ventilation possessed the disadvantage of offering 
insufficient protection against cold, rain, snow, or wind, and, as might have 
been expected, was the source of numerous and immediate complamts from 
occupants of this type of barracks. To overcome this objection, the first 
change in ventilators was made; that of placing baffle boards on all roof venti- 
lators (fig. 19).'^'' This alteration afforded inadequate protection, and com- 
plaints were still received. Hence, in October, 1917, shutters were added, 
which made it possible to close the ventilators from the inside by means of a 
pulley and rope (fig. 20)."" The design provided a double shutter, one for either 
side of the ventilator, each controlled by a separate rope. This plan frequently 
resulted in both shutters being closed tight during inclement weather, with 
absence of all ventilation except by windows. In December, 1917, further 
improvement was attempted by using a single shutter, arranged to close both 
sides of the ventilator from the inside by a single rope and pulley (fig. 21).^" 
This type offered the same objection as the preceding one. If during cold weather 
the shutters did not close tightly the ventilator was stuffed with such things as 
rags, paper, underwear, in fact with anything which would keep out the cold 
air and permit adequately heating the room. In August, 1918, after a long 
series of conferences between respresentatives from the Surgeon General's 
Office and from the construction division, the standard ventilators were 
adopted (see fig. IG).'"" "' This device was still in use at the end of the war 
and was considered to be a great improvement over former types.^ 

Aviation barracks were provided with a limited number of cowled metal 
ventilating shafts passing through the roof at or near the ridge and ending 
just inside the roof.'^" Owing to the fact that these barracks had a ceiling, an 
attic existed into which these ventilating shafts entered. The ceiling itself 
was pierced with a few small square openings covered with netting or with 
registers having movable louvers such as are used in floor or wall registers 
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in buildings heated by hot-air fm-naces. No direct shaft connections between 
the openings in the ceiling and those in the roof existed, and the number of 
apertures in both locations was inadequate. Furthermore, the ventilating 
openings in the ceiling rapidly became occluded with dust and cobwebs. A 
few aviation barracks were heated by hot air forced in through shafts by 
electric fans, and in one instance noted the inlet shafts were near the top of 
the rooms instead of at the bottom where they should have been.' 

The question of ventilation through windows and other openings in the 
walls of barracks received considerable attention from the outset. In his 
fifth indorsement of May 21, 1917, the Surgeon General recommended open- 
ings below the windows to increase the ventilation in the one-story barracks 
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^OR TWO-STORY BUILDINGS 

Fig. 19.— First change in ventilators; the addition of baffle boards, July, 1917 

built at Fort Myer, which were provided with windows about 34 by 37 inches 
in size and located high up in the walls.^" The medical board which reported 
upon barrack plans on June 14, 1917, recommended, if feasible, that sections 
of the wall on each side of every dormitory be placed on hinges so that they 
could be raised. (See p. 137.)-^ In the plans for the two-story cantonment 
barracks, full-length windows were provided, the upper and lower sashes being 
separate and each sliding horizontally. Objection to this type of window 
came from several sources. The following letter was sent by the Surgeon 
General, on August 9, 1917, to The Adjutant General:" 

At a recent inspection of the cantonment at Camp Devens, Aver, Mass., by a special 
inspector from this office, it was noted that the windows of the Artillery barracks were 
arranged to slide in grooves. On account of the limited cubic air space allotted in those 
buildings, ventilation by means of these windows is extremely essential, and the maximum 
amount must be provided for. With the present construction, it would be difficult or impos- 
sible to open these windows as soon as the wood begins to swell after being wet. It is there- 
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fore recommended that tlie windows be hinged at the bottom, so as to swing into tlie build- 
ings at an angle of about 45°. This will give the maximum amount of ventilation, with as 
little danger from draft as possible. 

The cantonment surgeon, Camp Devens, Ayer, Mass., on August 10, 1917, 
expressed his views on the sliding window as follows:"* 

The present type of sliding-window construction, which is being installed at this can- 
tonment, can be improved by changing t(j a hinged window which will drop in. As now 
installed, a number of the windows stick tightly in the grooves of sashes and arc opened 
with considerable difficulty. The windows in some of the buildings are permanently fixed 
and can not be opened because of interference of studding. Ventilation will not be as 
efficient with the sliding windows as with the drop window. The present (sliding) type of 
window sash will be a perpetual annoyance because of swelling and impossibility of opera- 
tion. Print of present and proposed type inclosed. 
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' DETAIL FOR AHRAHGCMtNT OF TYPE"A" SHUTTtRs' 

Fig. 20. — Second chiinge in ventilators, October, 1917; two shutters, closed from the inside 

In response to the criticism of the Surgeon General, the officer in charge 
of the cantonment division, on August 13, 1917, stated that windows in bar- 
rack buildings were made to slide in order that the entire opening could be 
cleared for the admission of air; that this type of window was used with full 
knowledge of the Surgeon General, and that the construction was too far 
advanced to make a change like this either feasible or reasonable. He recom- 
mended that no change be made."' 

Few, if any complaints in respect to windows sticking were received after the 
buildings were occupied. Certainly if sticking occurred it was easily remediable 
locally. As a matter of fact, the horizontally sliding sashes permitted excellent 
ventilation in warm weather, but apparently no attention was given in the con- 
struction plans to the question of providing air inlets in cold weather, so arranged 
as to admit air but at the same time prevent objectionable drafts on the closely 
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packed sleepers. Peiiia])s it was felt tliat tlic i-oughly constructed barracks 
would admit enough air through cracks and crannies. With the onset of respira- 
tory epidemics in both the first and second winters of the war, the Surgeon 
General, as well as local sanitary authorities, laid great stress on the neces- 
sity of keeping windows open at night. Rigid rules regarding this matter were 
laid down in the camps and enforced more or less strictly through the agency of 
nightly inspections by line and medical officers.^" With but limited heating 
facilities, frerjuently inadequate bedding, and dormitories completely filled with 
sleepers, it was impossible during severe weather to open windows to any appre- 
ciable degree without producing unpleasant and often dangerous drafts on 
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Fig. 21. — Showing third chanKe in ventilators; ridge vent with one shutter closed from the inside. December 17, 1917 

some individuals. This rendered the enforcement of the ventilation rules very 
difficult, though it led to improvising various devices for preventing direct 
drafts while admitting air. Arrangements for deflecting the cold air upward 
were not easily constructed with the type of sliding window employed, but were 
used in some camps.*" In other camps screens covered with cheesecloth were 
provided to close the window space and permit a filtering in of air. Some com- 
mands which used the "cubicle system" arranged a shelter tent half in such a 
way that it formed a screen on one side and at the head end of each bed, thereby 
materially protecting the occupant from drafts. These makeshifts never proved 
wholly satisfactory, and this suggests that in any future cantonment construc- 
tion plans should be made for admitting warmed air by some simple but ade- 
quate device connected with the heating appliances. 
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HEATING OF CANTONMENTS AND CAMPS 

The system of heating the temporary barracks during the World War was 
very crude. It was developed independently of the A^entilation and with little 
attention to sanitary considerations; moreover, it was extremely wasteful of 
fuel. Most of the cantonments, including some far northern ones such as Camp 
Dodge, Iowa, were warmed by a kind of furnace placed in the center of each 
dormitory and surrounded by a galvanized-iron jacket about 6 inches distant 
froni the main firebox."' No provisions were made to utilize the furnace as a 
means of drawing in and immediately warming a supply of fresh air. 

Several northern cantonments, however, were heated by steam, a boiler 
plant being installed usually for each regimental area, with the steam trans- 
mitted through overhead pipes.'" The radiators were arranged along the 
walls of the dormitories, but here also no effort was made scientifically to com- 
bine ventilation and heating. Neither in this method of heating nor in the one 
previously described was any attempt made to humidify the air. The aviation 
barracks usually were heated by steam, but in some cases hot-air furnaces and 
stoves were enrployed." 

Tents were heated by small stoves, which were probably as satisfactory as 
any method that was available, though no ventilators opening beneath the stove 
were installed. In many instances there was delay in providing sufficient 
stoves in the fall of 1917.' 

BEDS AND BEDDING 

It was originally contemplated by the Quartermaster Department that 
soldiers in cantonments should be provided with double-deck bunks. ^' This 
plan was vigorously combated by the Surgeon General's Office and also by the 
medical board whose report has already been quoted on page 138. Their view^ 
based on past experience, was that double-deck bunks, by reason of the com- 
paratively little floor space occupied, always resulted in overcrowding during 
times of stress, with consequent dangerous diminution in cubic air space per 
capita. Double-deck bunks many years ago were abolished in the barracks 
of the Regular Ai-my, but were still found occasionally in guard houses; not, 
however, without frequent protests on the part of the Medical Department. 
As a result of the representations of the Surgeon General, already quoted, the 
allowances of air and floor space per man in the National Army cantonments 
were increased and the plan of using double-deck bunks was given up.^° In 
place, single iron bedsteads, painted black and provided with an excellent metal 
spring, were furnished most camps. So strong, however, was the desire, on the 
part of some local commanders, to employ double-deck bunks that in many 
instances frames were constructed from scrap lumber and used to support two 
iron beds, one above the other. In a good many aviation barracks, too, neat 
double-deck bunks were in use, the uprights being constructed of angle iron.' 
These bunks were very attractive in appearance and gave an impression of 
spaciousness in the barracks, with wide separation of the sleepers. They also 
greatly facilitated cleaning of the floors. In some camps and cantonments 
folding "Gold Medal" canvas cots were used to a certain extent for a limited 
time."" 
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Even with the 40 to 50 square feet of floor space provided per man, the 
use of ordinary beds produced considerable crowding, and usually there was a 
tendency to group beds closely together along the sides of a dormitory and 
leave a large vacant space in the center.'*" This tendency and the still more 
dangerous practice of arranging beds in groups of two or four in actual contact, 
had to be constantly combated by sanitary inspectors.^" At times when 
sputum-borne diseases were prevalent, particularly during the epidemics of 
measles and influenza, the cubicle system was employed at many camps, a 
screen made of a sheet, a strip of muslin, or a shelter tent half being placed at 
night between two adjacent sleepers with a view to limiting droplet infection 
in coughing or sneezing.^^ These procedures were not definitely ])rescribed 
by the War Department ; but the idea was suggested by the Surgeon General, 
and its development left to local initiative." 

Suggestions for the use of double-deck bunks were renewed from time to 
time; the arguments in support of the practice were very plausible. The 
following communications froni the Surgeon General to The Adjutant General 
show a change in the attitude of the Surgeon General's Office in the matter. 
The first bears the date of January 3, 1918; the second, January 19, 1918: '*■" 

1. This office recognizes the advantages from an administrative standpoint of double- 
deck bunks in barracks. The great danger lies in the tendency to overcrowding when double- 
deck bunks are in use. Overcrowding is the most serious sanitary evil with which this depart- 
ment has to contend. It is the basic cause of the epidemic prevalence of the diseases of the 
respiratory tract in most instances. 

2. For the reasons stated, this office has consistently opposed the use of double-deck 
bunks in barracks and again recommends that the suggested change be disapproved. 

2. Upon reconsideration, this office withdraws its opposition to the use of double-deck 
bunks in barracks if the following provisions arc strictly observed : 

Double-deck bunks to be arranged singly (not in groups of two or four) ; an allowance 
of 50 square feet floor space and 500 cubic feet air space to be allowed for each man. This 
will mean 100 square feet of floor space for each double-deck bunk. 

Under no circumstances should the apparent increase in the available floor space which 
seems to result from the use of double-deck bimks be made a cause for placing in any sleeping 
room so many of the Vjimks as to reduce the allowance of floor space and cubic contents per 
man below the figures given above. 

This change in attitude on the part of the Surgeon General's Office was 
due to an increasing recognition of the probable importance of contact as a 
means of spreading respiratory disease. Wide separation of sleepers appeared 
to be an important factor in preventing such spread. The use of double-deck 
bunks was considered to offer facilities for wider separation of individuals, 
provided all the conditions laid down in the fifth indorsement were complied 
with. 

The bedding used by enlisted men during the war consisted of a white 
cotton bed sack filled with straw, olive-drab blankets," and comforters." 
No sheets, pillow slips, pillows, pajamas, or other sleeping garments were used. 
In the winter of 1917-18 the supply of blankets and woolen underwear was 
inadequate in many camps, and great numbers of comforters were issued to 
supplement the bed covering." These comforters, with light-colored cotton 
40081°— 26t 11 
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covers, became very much soiled, and while probably no more insanitary than 
blankets, nevertheless were far more objectionable in appearance and were 
difficult to launder.' The practice of frequently airing and sunning the bedding 
was urged by the Surgeon General and for the most part was thoroughly 
enforced in camps.' During the influenza epidemic beds and bedding were 
taken out of barracks for several hours daily, weather permitting. 

CARE OF BARRACKS FLOORS 

The floors of cantonment barracks were constructed of dressed lumber, 
but usually this was of inferior grade."" The continual passage of large num- 
bers of men, their shoes frequently encrusted with mud, rendered cleaning 
such floors extremely difficult. If cleaned by mopping they became water- 
soaked and dried very slowly. Dry cleansing led to the raising of clouds of 
dust, and this practice was considered particularly undesirable at times when 
respiratory diseases were prevalent. Bad conditions were aggravated as the 
floors began to wear rough. It was brought to the attention of the Surgeon 
General by one of his sanitary inspectors that at Camp Travis excellent results 
had been obtained by the application to such floors of a mixture of crude oil 
and kerosene, which rendered cleaning easier, hmited the amount of water 
absorbed when mopping, and prevented the raising of dust when sweeping.' 
Using this report as a basis for his action, the Surgeon General on January 8, 
1918, recomrpended that the oil preparation be used generally as a sanitary 
precaution, and the recommendation received the approval of the War Depart- 
ment.'* The Surgeon General's letter is as follows: 

1. It is recommended that the following method of caring for floors of temporary 
buildings in all National Army cantonments, National Guard camps, aviation fields, ports 
of embarkation, and similar stations be prescribed and that the Quartermaster Department 
be directed to furnish the necessary materials. 

Equal parts of crude oil and kerosene are mixed and applied to the floors with a mop 
or soft brush. If kerosene can not be obtained, about a quart of crude oil is poured into 
a bucket of hot water and thoroughly stirred. 

This mixture applied to the floors will give practically the same result as the first 
mixture. The frequency with which it will be necessary to apply this treatment will depend 
upon the weather conditions, ranging from once in 10 dajs to once every 3 weeks. 

2. This method of caring for floors has been used with very high degree of success at 
Camp Travis, San .Antonio, Tex., and is similar to the method commonlj' used on softwood 
floors at military stations in the Philippines and in Panama. 

3. The method will greatly reduce the amount of dust in barracks. This result is of 
much sanitary importance, in view of the great prevalence of fatal respiratory diseases the 
incidence of which is favored by dust. 

On January 22, 1918, the Secretary of War directed the Quartermaster 
General to have the floors in all temporary buildings in all National Army 
cantonments. National Guard camps, aviation fields, ports of embarkation, 
and similar stations treated with oil as recommended by the Surgeon General." 
The use of such a mixture on the floors of hospital wards proved objectionable 
through the rapid soiling of the ward linen;' consequently, at the instance of 
the Surgeon General, The Adjutant General, on February 22, 1918, modified 
the instructions of January 22, so as to exempt the wards and rooms occupied 
by the sick in base hospitals from the application of the crude-oil mixture to 
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floors.*" This is not to bo taken to mean that it was believed unnecessary to 
oil ward floors. On the contrary, the hospital division of the Surgeon Gen- 
eral's Office was at the time carrying out observations to determine upon a 
floor dressing best adapted to the needs of temporary hospitals which would 
be more suitable than crude oil and kerosene. Floor wax, thinned by means 
of hot turpentine, was tried first.*' Since this preparation proved too expen- 
sive, it was decided on June 6, 1918, to make use of a light paraffin oil, very 
sparingly applied at infrequent intervals.*' 

Sanitary inspectors paid particular attention to the tlioroughness with 
which oiling was carried out.' It was found at some camps that the orders 
on the subject were not complied with, the most common claims being that 
the instructions never had been received, that the procedure was not satis- 
factory, that oil was not obtainable, or that the fire risk was increased. Such 
cases having been brought to the attention of the Surgeon General, the facts 
were presented to The Adjutant General on several occasions with a view to 
obtaining compliance witli tlie existing instructions. 

In general, the use of crude oil and kerosene accomplished the purpose 
for which it was intended and proved fairly satisfactory. In some camps 
complaint was made that the mixture produced a gummy, black, unsightly 
condition of the floors and was harmful to clothing and equipment. Probably 
this condition came about through the use of heavy grades of crude oil, which 
might better have received dilution with more than an equal amount of kero- 
sene.*' Where carefully applied in proper dilution, especially if the base- 
boards were neatly darkened with the same mixture, the appearance of the 
floors was attractive and, what was much more important from the sanitary 
standpoint, the raising of dust was largely prevented. Yet the use of a spe- 
cially prepared floor oil would have obviated many of the original complaints, 
and ultimately such an oil was adopted by the Quartermaster Department, 
and its employment, together with certain modifications in the earlier oiling 
instructions, was recommended by the Surgeon General December 16, 1919. 
In the interests of completeness this bulletin is quoted, though it was not 
published within the period covered by this history.*^ 

******* 

1. The floors of dormitories, offices, corridors, mess halls, and other rooms where such 
practice may appear desirable, in permanent and temporary barracks and offl'ce buildings, 
will be treated with a suitable floor oil or other preparation at intervals sufficiently frequent 
to keep them in such condition as to limit the raising of dust during cleansing processes 
or as a result of the movements of occupants. It is of great importance that the presence 
of dust be reduced to a minimum, especially during the prevalence of respiratory diseases. 

2. One of the best preparations for use on the floors of permanent or temporary bar- 
rack buildings for the purpose above indicated is floor oil, War Department Specification 
No. 3526-F, which should be applied with mop or soft brush. The frequency with which 
the oil should be applied will depend upon weather conditions, ranging from once in 10 days 
to once in 3 weeks. In the absence of the floor oil mentioned above a mixture of kerosene 
and crude oil may be used, the proportions of the two substances varying according to the 
density of the crude oil. 

3. The floors of wards, corridors, offices, mess halls, and other rooms where such prac- 
tice may appear desirable, in temporary hospitals, will be treated with oil in like manner. 
The floors in permanent hospitals will be treated with the wax preparation and brightener 
provided for the purpose. 
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4. The use of oil on the floors by no means diminislies the necessity for scrubbing the 
floors at suitable intervals. 

5. The necessary oil or other preparation required to carry out the purposes above 
indicated may be procured in accordance with the procedure sot forth in Quartermaster 
Notice 115. 

Owing to the complaints occasionally received regarding the oiling of 
floors, the Surgeon General, as early as February, 1918, sent out a memoran- 
dum to the surgeons of all the important stations requesting a statement as 
to whether oiling was generally practiced and proved satisfactory.'* In nearly 
all instances the instructions were reported as being complied with, and the 
great majority of surgeons favored the practice. 

BATHING AND TOILET FACILITIES 

The bathing facilities provided for camps, cantonments, and aviation 
fields were in general excellent and offered practically no ground for criticism."^ 
In the cantonments a small building for use of each company was constructed 
adjacent to the barracks occupied by the organization, and was equipped with 
toilets, urinals, shower baths, galvanized-iron wash trough with shelf for 
individual basins, and hot-water heater. *° The buildings were usually warmed 
by stoves. The floors were concrete, with proper sewer connections for dis- 
posing of bath water. The shower heads were of good design and were located in 
common at one end of the building, no individual compartments being provided. 
As a rule the supply of hot water was ample, this depending chiefly on local care 
of the heating apparatus. The only criticism that might be made was the 
necessity of going outdoors to enter the building. In the barracks of aviation 
fields the lavatories were somewhat better equipped than those described 
above and were in direct communication with the dormitories.'" The National 
Guard tent camps were provided with rough bath shacks, usualty located to 
the rear of the line of tents occupied by a companj-. Shower baths, with hot- 
water heaters, were provided. Floors were usually of wood, with provisions 
for collecting the waste water, which was conducted awaj- by ditches until near 
the conclusion of the war when sewer systems were installed in most of these 
camps." 

Toilet fixtures in National Army cantonments and in aviation fields were 
of vitrified material conforming to the type and grade found in the ordinary 
home. They were provided with an adequate flush, and discharged into a 
sewer. Urinals in cantonment lavatories were of a crude trough type, made of 
galvanized iron with right-angled corners. They were provided with faucets 
for flushing and furthermore, the waste water from the wash trough passed 
through the urinal to aid in cleansing it.*' These urinal troughs were almost 
without exception kept in good condition and rarely offered ground for criticism. 
There can be no doubt, however, that a trough of semicylindrical cross section, 
or rounded corners, could have been more readily cleaned. The urinal troughs 
provided at aviation barracks were somewhat better than those described 
above. 

<* This statement would seem to disprove the recommendation of the medical board of June 14, 1917, quoted supra. 
However, what the board had in mind was the necessity for body and clothing disinfestation throughout our camps and 
cantonments. 
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Originally, the National Guard camps' excreta was disposed of in pit 
latrines.^' Rough frame latrine shacks were constructed at the rear of each 
line of company tents, this being at the opposite side of the camp from the 
company kitchen. Screening of latrine shacks and the providing of flytraps 
and fly paper were repeatedly insisted on by the Surgeon General *° and were 
as a rule ultimately accomplished.^ Pits were covered with tight wooden 
seats, in general conforming to the Havard type of latrine box, and having 
self-closing covers for the holes. A galvanized-iron urinal trough, discharging 
into the pit, was usually installed; it was the practice to smear it with crude 
oil for the purpose of preventing odor and repelling fUes.^ The care of scats 
and pits required infinite attention to detail in a large camp, but the principles 
were well understood and the work with few exceptions was satisfactorily done; 
the method was prescribed in Special Regulations No. 28, W. D., 1917, as 
follows : 

Disposal of excreta. — In permanent camps, where a water-carriage system is not installed, 
the Havard or other fly-tight box and pit latrine will be used. Each day the pit will either 
be burned out or sprayed with a lampblack or boneblack mixture. If burned out, 1 gallon 
of crude oil and 15 pounds of hay or straw should be used. A satisfactory mixture for spray- 
ing consists of one-half pound of lampblack to a gallon of kerosene, or 1 pound of boneblack 
to 3 gallons of crude oil. Spraying should be done preferably with a spray pump. Both 
the interior of the box and of the pit should be kept thoroughly coated with the mixture. 
Detail drawing of the Havard box may be found in the Manual for the Quartermaster Corps. 
The box must be kept fly-tight. This implies closure of all cracks and care of hinges and back 
construction, so that the lids drop automatically. The latrine seats will be scrubbed with 
soap and water daily, and washed off at least twice weekly with a 1 to 100 solution of creolin 
or other disinfectant. When filled to within 2 feet of the top, pits will be filled with earth 
to within 6 inches of the surface and covered with a layer of sacking soaked in crude oil, to 
extend 3 feet beyond the edges of the pit; the pit will then be filled in with earth and the 
location marked. Urinal cans will be emptied and burned out. * * * 

The use of latrine pits was not generally satisfactory and at certain camps, 
where the soil was nonabsorptive and so necessitated pumping out of the 
contents with odorless excavators, was very unsatisfactory.' In certain 
localities the digging of pits was very difficult, sometimes necessitating blast- 
ing. Sewer systems for National Guard camps were ultimately autliorized." 
While there was little disease of an intestinal nature during the war, and while 
such as did occur could not be traced to the use of pit latrines, nevertheless, 
experience indicated that it is poor policy and false economy to use a pit system 
of disposal in a large camp. This was the more true with the great base 
hospitals of many hundred beds which were constructed at the National Guard 
camps which were originally designed without sewer systems. As a matter 
of fact, this defect was much more promptly remedied at the hospitals than it 
was in the remainder of the tent camp areas." 

MESSING CONDITIONS 

As has been explained, the original large-type cantonment barracks had a 
portion of the lower floor devoted to the kitchen and mess room." In connec- 
tion with later buildings, accommodating 66 men, a detached structure, con- 
taining kitchen and mess hall, was provided for each company.*^ The latter 
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practice was followed in aviation fields. Tent camps had a screened mess shack, 
containing kitchen and dining room, for each company. In general, it may be 
said that in all types of camp kitchens were unsatisfactory from a sanitary 
standpoint. Their floors in cantonments and aviation camps were of second- 
gi-ade lumber and in the tent camps were of earth. Their walls were unpainted 
and difficult to keep clean. The kitchen space was usually too small, the store- 
rooms inadequate, and a cook's room which opened from the kitchen permitted 
flies to pass directly from bedding to food.' For a long time in sewered camps 
the grease traps were ina<h>((uate, with much resulting harm to sewage disposal 
plants. In unsewered camps the kitchen slops were evaporated in various 
types of incinerators located close to the kitchen.' The scullery arrangements 
were inadequate for kitchen utensils, and no special provisions were made for 
washing the mess kits of the company. This was done in tubs or cans by the 
individual method, usually out of doors.' The washing was nearly always 
unsatisfactory in one or more respects, particularly as regards use of hot water, 
sufl!iciency of soap, and adequacy of rinsing. Many believed that in this method 
of individual mess-kit washing we had discovered the most important means of 
spreading respiratory diseases. Much careful investigation of this subject has 
led to diverse opinions, but there can be no question that adequate facilities and 
careful washing are desirable for decency's sake, even if not essential for pre- 
venting the spread of sputum-borne diseases. On recommendation of the 
Surgeon General, rigid instructions were issued by the War Department regard- 
ing the proper manner of dish washing, both by the individual method and also 
when mess kits had been pooled for general use. These instructions are as 
follows : 

Circular No. 21. War Department, 

Washington, October 21, 1918. 

WASHING OF DISHES AND MESS EQUIPMENT 

1. Reports of sanitary inspectors indicate that in many camps ttie washing of dishes and 
mess equipment is performed in sucli a manner as to favor the passage of disease germs from 
man to man. 

2. When dishes and mess equipment are washed, they must be thoroughly rinsed in 
boiling water. It is essential tliat the water be actually boiling. It can be maintained in 
that condition only by providing heat under the receptacle during the whole time that the 
rinsing process is going on. In cases where dishes other than mess equipment are used, or 
where the mess equipment of a company is jiooled for general use, it is essential that the whole 
supply of dishes be actually boiled in a garbage can after each meal. 

3. This matter is of extreme importance at times when respiratory diseases of a serious 
nature are prevalent. 

(720, A. G. O.) 

By order of the Secretary of War. 

Peyton C. March, 
General, Chief of Staff. 
Official: 

P. C. Harris, The Adjutant General. 
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Circular No. 48. War Department, 

Washington, November t, 191S. 

WASHI.VO OF MESS EQUIPMENT 

In connection with Circular No. 21, War Department, October 21, li)l.S, the foilowinK 
supplementary instructions are published: 

1. Further reports and investigation indicate that when soldiers personally wash their 
mess equipment there is much danger of transmitting disease germs through the agency of 
a common dishcloth, which is handled successively by many men whose hands often are 
soiled with infected discharges from their mouths and noses. I'hc me( liod of washing mess 
equipment prescribed in Circular 21, War Department, 1918, will dispense with the neces- 
sity for using a dishcloth, and the use of dishcloths will be discontinuetl whenever individual 
washing is practiced. If the mess equipment is thoroughly shaken ijnmediately after with- 
drawal from the boiling rinse water, the small amount of remaining moisture will quickly 
be evaporated by the heat retained in the article. Air drying will usually be possible when 
dishes and mess equipment are boiled in bulk in the manner prescribed in Circular 21, and 
the use of dishcloths in these circumstances will be discontinued as far as practicable. 

2. Unless due care is used during the process of washing mess kits individually, the hands 
of the soldier may readily become soiled with wash water contaminated by contact with the 
hands or the mess kits of previous users. To obviate this danger, suitable long-handled 
swabs will be provided at the washing places and the men will be instructed to use these 
instead of the fingers for removing adherent pieces of food. These swabs will not be used 
during the final rinsing in boiling water. 

3. In this circular and in Circular 21 all reference to dishes and mess equipment will 
include knives, forks, and spoons. 

4. After washing, all mess equipment and dishes should be protected from flies. 

5. The pooling of mess equipment and its washing in bulk is considered preferable to 
individual washing wherever practicable. 

(720, A. G. O.) 

By order of the Secretary of War: 

Peyton C. March, 

. , General, Chief of Staff. 

Official: 

P. C. Harris, The Adjutant General. 

The prescribed scheme is admittedly difficult to carry out. Constant 
effort by inspectors from the Surgeon General's Office and by local medical 
authorities failed to obtain satisfactory results. It is the belief of the writer 
that adequate washing of tableware or mess kits with existing facilities is 
impossible of enforcement, and that the only prospect of material improve- 
ment lies in the direction of providing such additional facilities as will render 
the safe and proper washing of such articles a matter of ease and convenience. 

Mess rooms were generally satisfactory, but the tables provided at the 
time of constructing the barracks were for the most part faulty from the stand- 
point of maintaining cleanliness.^" These tables were about 2}4 feet wide, 
with the unseasoned top boards firmly nailed in place; usually the lumber was 
tongued and grooved. No tablecloth or other covering was provided, or indeed 
allowed. The cracks between the boards readily became filled with organic 
matter which it was practically impossible to remove. Prior to the beginning 
of the World War the Medical Department recognized three types of deal 
table as sanitary. The first was carefully constructed of seasoned material 
which did not shrink, and therefore had no cracks between the boards; the 
second had inch-wide spaces between each two adjacent boards; in the third 
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design every other board was loose and could be entirely removed. Either of 
the two latter types permitted ready cleansing of the edges of the boards. In 
a few camps the majority of the tables were originally constructed according 
to the second or third plan by reason of the urgent demands of the camp sur- 
geon/ and at most stations the tops were gradually changed as a consequence 
of repeated efforts on the part of the sanitary authorities, but in some instances 
the alteration had not been effected at the date of the beginning of the 
armistice.' 
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CHAPTER VI 
DETENTION AND QUARANTINE CAMPS 

Never had this country, and probably never before had any country, 
been confronted with the problem of mobilizing such a great number of abso- 
lutely untrained men in so short a time as became necessary when war was 
declared with Germany. Raw recruits were brought together in numbers 
hitherto undreamed of in America. To provide accommodations, large can- 
tonments and many tent camps were erected at various points throughout the 
country and the facilities at many existing permanent stations were greatly 
increased. The types of construction employed have already been described 
in Chapter V. Men began to arrive at the rendezvous before proper accommo- 
dations were completed, and during the entire war the housing provided at 
most stations was generally insufficient for the number of soldiers present.' 
Construction work did not keep pace with the streams of drafted men; conse- 
quently, despite the strongest objections on the part of the Medical Depart- 
ment, overcrowding was frequent, Mvith the result that when once an infection 
was introduced into a barrack the opportunities for its rapid spread were 
exceptionally favorable. 

The mobilization of large numbers of untrained recruits and their trans- 
formation into hardened soldiers probablj- has always been accompanied by 
the occurrence of epidemics of communicable diseases, with a corresponding 
increase in morbidity and mortality rates. The assembling of such bodies of 
men acts as a dragnet to bring together and concentrate all the infections then 
prevalent in the territory from which the individuals are drawn. 

At the date of the declaration of war with Germany the strength of our 
Army was approximately 130,000.^ This number had increased by the end of 
1917 to 1,538,203, and up to the date of the signing of the armistice over 
4,000,000 men had been enrolled in the military service.' This means that 
during the period in question practically 4,000,000 men had come directly 
from civil life to the various points of mobilization, an average of over 210,000 
each month. By far the greater part of these were enrolled during the last 
12 months, because the first months of the war were largely occupied in pre- 
paring to receive, house, and equip the troops. 

These men came from all walks of life, from the city and from the country, 
from the ranks of rich and of poor, and from every conceivable kind of sanitary 
environment. Most of them had a very limited knowledge of personal hygiene 
and were without any previous experience whicli would assist them in caring 
for themselves amid their new surroundings. It must necessarily follow that 
individuals so mobilized had in many instances been recently exposed to one 
or more of the exanthemata, and that some were actually in the incubation 
period of an infection at the time of entraining for their first station. Fre- 
quently the disease would become fully developed en route. The drafted men 
belonged to an age group particularly susceptible to certain acute communi- 
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cable diseases. Many of those from the rural districts had probably never 
before been exposed to some of these infections, and consequently had acquired 
no immunity thereto. As a whole, the field was most fertile for the develop- 
ment of epidemics, provided an incipient case or a carrier was introduced. 
The change in mode of living was abrupt. The recruits reached camp in a 
condition of lowered vitality, in part due to the fatigue of their journey, but 
probably in far greater measure a result of the psychological condition induced 
by separation from families and friends, uncertainty as to their business affairs, 
and a realization of the seriousness of the new life upon which they were em- 
barking. After their arrival at Army stations the general features of the 
new life did not at first tend to improve their physical and mental condition. 
They became a part of the military machine; their daily life was directed by 
routine; discipline must be observed; they could not go when and where they 
pleased, have just what they wanted to eat, or arrange their sleeping quarters 
to suit their own ideas; the majoritj- were quartered in barracks which, in the 
cantonments, usually had dormitories containing beds for from 50 to 75 persons, 
frequently all strangers; others were sheltered in overcrowded tents without 
frames or floors.' During the autumn of 1917 men were sometimes received 
at camps in which the barracks had not been finished and in which heating 
systems were not yet completely installed; there were in certain instances 
insufficient supplies of heavy clothing and blankets; the fall of 1917, as well 
as the ensuing winter, was exceptionally cold and there occurred, perhaps, 
some actual suffering among the new recruits on this score.^ Many of these 
newly made soldiers had been following sedentary or indoor occupations and 
were not used to hard manual labor or to exposure in severe climates. Never- 
theless, they were put through an intensive course of military drill, together 
with such fatigue work as was necessary. It is no wonder, then, that the 
condition of low vitality in which they arrived at the camp continued for 
a while. The majority were depressed and homesick, their general physical 
condition was below par, and they became easy prey to infections. It is at 
this time, viz, during the first two or three weeks of camp life, that many 
infectious diseases are most prone to develop. The man who had been exposed 
before he left home might develop symptoms of disease at any time, or the 
individual wlio on entraining was in the first stage of one of the exanthemata 
might infect others in his car, who in turn were ready in a few days to spread 
the contagion. All these conditions told, and during the fall of 1917 and winter 
of 1917-18 there occurred at nearly every camp serious epidemics of the com- 
municable diseases, especially measles, mumps, scarlet fever, meningitis, and 
pneumonia.' 

During the early part of the war, on the arrival of a detachment of recruits 
at a camp the men were assigned directly to existing organizations, which they 
promptly joined. In this way individuals from many different communities 
might be placed together in the closest contact, and if some had been exposed 
to infectious disease prior to arrival at camp they became potential sources 
of danger to the other members of their new organization. 

In addition to infectious diseases brought in by recruits joining camps from 
civil life, many such diseases must also have been carried from one part of a 
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camp to another part and one camp to another. Sokliers were shifted more or 
less in the same camp and parties of soUHers were constantly being transferred; 
and while so far as the latter were concerned stringent orders were in force 
regarding the retention of carriers or contacts, there were undoubtedly frequent 
instances when men left camp after having been exposed to infectious disease, 
although the medical officers had no knowledge of such exposure. In this way 
a disease could be readily transmitted from one camp to another. 

The usual precautions in reference to the spread of communicable disease 
were constantly observed at all camps.* Quarantine of infected organizations 
was effected when necessary; periodical examinations were made of all known 
contacts; search for carriers was promptly instituted; and efforts were made to 
prevent overcrowding, and to limit its ill effects by means of free ventilation 
and the placing of beds with heads and feet alternating. 

Soon after the drafted men and the National Guard began to be mobilized 
in the new camps the Surgeon General's office formed the opinion that, despite 
the efforts already being made, it was impossible to prevent the frequent 
occurrence of numerous cases of communicable disease, and at times extensive 
epidemics, unless special measures were taken to segregate all new arrivals at 
camp during a period of at least two weeks. This opinion was strengthened 
as a result of the studies made by General Gorgas and his party during the 
inspections of southern and western camps between November 26 and Decem- 
ber 17, 1917. (See Chap. II, "Epidemiology and the Work of Epidemiologists 
in Camps.") Recommendations for observation camps at certain points visited 
were contained in many of the letters and telegrams submitted to the Chief 
of Staff by the Surgeon General during this inspection tour. To fufiy carry 
out the segregation of new arrivals it was proposed not only to keep such men 
isolated in a given area, but also to hold together each group as it came and 
prevent its members from associating with those in another group. The period 
of detention would serve other purposes than isolation, as will be shown later. 
With the above ends in view, recommendations of a general nature were sub- 
mitted by the Surgeon General to the Chief of Staff in the following letter: 

December 20, 1917. 
From: The Surgeon General, United States Army. 

To: The Chief of Staff. 

Subject: Detention and quarantine camps. 

1. The prevalence of serious epidemics of communicable diseases in camps and can- 
tonments, in spite of observation of the usual preventive measures, has led to the necessity of 
applying more stringent measures in many infected camps for the proper control of these 
diseases. Recommendation has been made for the establishment of detention and quaran- 
tine camps in the camps and cantonments recently visited by me. As camp infection is now 
more or less general, it is considered necessary that the same preventive measures be applied 
in all camps and cantonments within the United States. It is recommended, therefore, 
that instructions be communicated to all commanding officers of camps and cantonments 
that a detention and quarantine camp be established in connection with each existing camp 
and cantonment to serve the purpose as hereinafter stated. 

2. A detention camp should be established for each camp and cantonment where all 
fresh contingents of men will be held under observation for at least two weeks, or longer 
if considered necessary by the division surgeon, before being assigned to organizations in 
general camp. The purpose of the detention camp is the observation of new men for a 
certain period to prevent the introduction of communicable diseases into the noninfected 
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camp or cantonment from without. No new men should be placed in tlie general camp until 
in the judgment of the division surgeon it is safe to do so. The capacity of the detention 
camp should be such that it will accommodate the full quota of each contingent expected to 
complete the organization of the division. The period of detention should be utilized for 
physical reexamination of the men, the vaccination and immunization against typhoid and 
paratyphoid fevers, and such equipment and training as may be prescribed 1)3' the camp 
and cantonment commanders without bringing the men in detention camp into contact 
with other men of the division. 

3. A quarantine camp should be established in each camp or cantonment by the camp 
or cantonment commander when a command is already infected with a communicable 
disease. This camp is to serve the purpose of segregation of contacts or carriers of these 
diseases and i)ermit of intensive search for and treatment of carriers during their period of 
infectivity. The required capacity of the quarantine camp will depend upon the degree 
of infection of the command, and will be determined by the camp or cantonment com- 
mander after consultation with the camp or cantonment surgeon. 

4. In establishing detention and quarantine camps, provision should be made for isola- 
tion of men in small groups. If accommodations are to be provided in conical wall tents 
five men only should be allowed in each tent. If in buildings, small rooms or huts should 
be provided, each room or hut to accommodate not more than five men each. 

5. It is urgently recommended that no new men be sent to the various cami:)s or canton- 
ments until detention camps have been established where they may be held under observation 
as above indicated. This should apply as well to transfer of men from one camp or canton- 
mient to another. 

W. C. GORGAS, 

Surgeon General, U. S. Army. 

The fundamental reason for such camps, viz, isolation of new arrivals, 
was clearly set forth in this letter. There was, however, another advantage 
which would accrue to the individual during a two weeks' detention period. 
If recruits were immediately assigned to organizations and required to enter 
upon a course of intensive training, they had no opportunity to adjust them- 
selves gradually to their new surroundings. A short stay in a properly con- 
ducted detention camp, with only a regulated degree of drill and other work, 
and in association with those men who had arrived at the same time, in the 
opinion of the Surgeon General, would unquestionably be the best means of 
enabling the neophyte to adapt himself to his new environment, botli physically 
and psychologically. 

Tlie following indorsements show the action taken on the Surgeon General's 
request up to January 30, 1918: 

[First indorsement! 

War Department, A. G. O., December 26, 1917. 
To the SuRGKON General: 

In connection with paragraphs 2 and 3, letter lierewith, you will submit detailed tenta- 
tive plan which is considered practicable for the carrying out of your recommendation as 
laid down in paragraph 1. 

By order of the Secretary of War: 

Austin P. Parker, 

Adjutant General. 
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[Second iniiorsementi 

War Department, S. G. O., December 31, 1917. 
To The Adjutant General of the Army: 
Returned. 

1. National Army cantonment. — It is recommended that detention and quarantine 
camps be composed of wooden huts, each 20 feet by 20 feet, having a capacity of 8 men. 
Kitchens should be provided, but no mess halls are necessary, as it is contemplated that the 
men eat either out of doors or, in inclement weather, in their individual huts. Lavatory, 
hath, and toilet buildings for each 250 men would be required. Near each kitchen should 
be constructed an open shod with water and sewer connections where mess kits can be washed. 
Quarters for officers, storehouses, administrative offices, and a regimental infirmary building, 
at the rate of 1 for each 2,000 men, will be required for each detention camp. These acces- 
sory buildings will not be required for the quarantine camp. The required capacity for the 
detention camp will depend on War Department plans as to the number of men to be ordered 
into cantonments within each two weeks' period. This information is not available in 
this office, and the required capacity for the detention camp can not be estimated. For 
the quarantine camp a minimum capacity of 1,000 should be provided for each National 
Army cantonment, with available space for expansion if required. 

2. National Guard and other camps. — It is recommended that detention and quarantine 
camps for National Guard and other camps be made up of huts the same size and capac- 
ity as recommended for National Army cantonments, or framed and floored tents. The 
hut construction is considered preferable. Latrine buildings, kitchens, and dish-washing 
sheds will be required. In the detention camp the required capacity will depend on 
the maximum number of men expected at the camp in a single contingent. For the quar- 
antine camp a minimum capacity of 1,000 men should be provided, with space available 
for expansion of this nucleus as required by epidemic conditions. 

3. There should be a wire fence about each detention and quarantine camp. 
For the Surgeon General : 

D. C. Howard, 

Colonel, Medical Corps. 
[Fourth indorscmentl 

War Department, A. G. O., January 12, 191S. 
To the Officer in Charge of Cantonment Construction, 
Fifteenth and M Streets NW., Washington, D. C. 
For action as follows: 

1. The estimate and plans for detention camps at cantonments submitted by your 
office under date of December 24, 1917, will be revised so as to meet the conditions set forth 
in second indorsement. Surgeon General's Office, dated December 31, 1917, which accom- 
panies these papers. 

2. Estimates and plans for a detention camp, of hut construction modified as indicated 
in Surgeon General's indorsement above referred to, will be prepared on the basis of accom- 
modations for a draft contingent of 3,000 men, one such unit for each National Army 
cantonment. 

3. Estimate and plans for a quarantine camp of hut construction, as indicated in Surgeon 
General's indorsement, will be prepared on the basis of accommodations for 1,000 men, 
one such, unit at each National Army cantonment. 

4. Estimate and plans for a quarantine camp of framed and floored tents, together with 
the necessary auxiliary buildings, as indicated in the Surgeon General's indorsement, will 
be prepared on the basis of accommodations for 1,000 men, one such unit at each Regular 
Army and National Guard divisional camp. 

* * :1« :|e -a|« * * 

40081°— 26t 12 
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[Fifth indorsement] 

War Department, Cantonment Division, 

January 23, 1918. 
To The Adjutant General of the Army: 

1. Herewith forwarded are estimates and plans for detention and quarantine camps 
revised as requested in above indorsement. 

2. For a detention camp accommodating 3,000 meti for each National Army canton- 
ment, the following buildings will be required: 

384 huts for men, 20 by 20 feet, plan No. 620-326. 
35 huts for officers, 20 by 20 feet, plan No. 620-326. 
12 kitchens, 20 by 40 feet, plan No. 620-339. 

1 kitchen, 20 by 32 feet, plan No. 620-339. 
12 lavatories, 20 by 49 feet, plan No. 25C. 

2 lavatories, 20 by 21 feet, plan No. 25C. 

1 administration building, 20 by 84 feet, plan No. 620-327. 

2 storehouses, 20 by 96 feet, plan No. 620-318. 

1 medical dispensary, 30 by 63 feet, plan No. 620-302, and 303. 
Estimated fence, 8,000 linear feet, plan No. 610-194. 
******* 

3. For a quarantine camp accommodating 1,000 men at each National Army canton- 
ment, the following buildings will be required: 

128 huts for men, 20 by 20 feet, plan No. 620-326. 
10 huts for officers, 20 by 20 feet, plan No. 620-326. 
4 kitchens, 20 by 40 feet, plan No. 620-339. 
1 kitchen, 20 by 32 feet, plan No. 620-339. 
4 lavatories, 20 by 49, plan No. 25C. 
1 lavatory, 20 by 21 feet, plan No. 25C. 
Estimated fence, 4,000 linear feet, plan No. 610-194. 
******* 

4. For a quarantine camp accommodating 1,000 men for each National Guard and 
Regular Army divisional camp (including Fort Bliss, Tex.), the following buildings are 
required : 

200 tents, floors and wall frames for men, 16 by 16 feet, page 333, C. Q. M., vol. 2. 
19 tents, floors and wall frames for officers, 8 feet 11}^ inches by 9 feet 2 inches, 

page 333, C. Q. M., vol. 2. 
4 kitchens, for men, 20 by 40 feet, plan No. 620-339. 
1 kitchen, for officers, 20 b.v 32 feet, plan No. 620-339. 
4 lavatories, for men, 20 by 49 feet, plan No. 250. 
1 lavatory, for officers, 20 by 21 feet, plan No. 25C. 
Estimated fence, 4,000 linear feet, plan No. 610-194. 
******* 

[Eighth indorsement] 

War Department, Surgeon General's Office, 

January 30, 1918. 
To The Adjutant General of the Army: 

1. Returned. The plans submitted by the cantonment division are satisfactory. 
It is recommended that funds be asked for to provide for necessarj' construction for deten- 
tion and quarantine camps at National Army cantonments to provide for the needs of later 
drafts. As tentage becomes available it should be furnished National Guard camps in 
sufficient quantities and division commanders authorized and directed to establish detention 
and quarantine camps in accordance with recommendation from this office, January 6, 1918. 

2. If funds were now immediately available to construct these camps as previously 
recommended, it would now be impossible to complete them before the date set for the 
induction of the next increment of drafted men. No more men should be brought into 
existing camps until detention and quarantine camps have been established, or extemporized 
for that purpose. 
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3. To meet tlie immediate emergency of caring for the last increment of tlie present 
draft, it is recommended that cantonment commanders be directed to report the number of 
new men that can be cared for in unoccupied buildings of tlie depot brigade or other separate 
and isolated accommodations. The number of men to be sent to a cantonment at any one 
time should be limited to the number that can be cared for in this manner. Cantonment 
commanders should be directed to establish an extemporized quarantine cam]) at each can- 
tonment to care for suspects and contacts. This recommendation is made with the under- 
standing that selected men yet due on the present draft are not to be sent to National Guard 
camps direct, but that all will pass through cantonments. 

4. The arrangement suggested in paragraph 3 will be, at best, a makeshift, and not 
entirely satisfactory, but it appears to be the best that can be done to meet the present 
emergency, unless tentage should become available within a short time. 

5. Attention is invited to recommendation from this office under date of Jaiuiary 5, 1918, 
to the effect that division commanders be not only directed to establish these camps, but 
that they be charged with actual construction of same and that necessary funds and material 
be placed at their disposal for this purpose. The recommendation referred to is now renewed. 

******* 

As a considerable period of time must necessarily elapse before the con- 
struction asked for could be completed, the Surgeon General made the recom- 
mendation shown in paragraph 3 of the immediately preceding indorsement. 
The question of providing improvised detention and quarantine camps was 
also being agitated by the local authorities at many places. These improvisa- 
tions were not intended as a substitute for the permanent detention and quar- 
antine camps previously recommended; however, they would enable the camp 
commanders to take advantage of any local facilities for establishing these 
much-needed accommodations. As will appear later on, the War Department 
declined to authorize the subdivision of existing barracks into small squad 
rooms, but, nevertheless, detention camps were improvised at most of the 
large stations and in a measure served the purpose of segregating new arrivals 
for an authorized period,' even though they were generally mere makeshifts ' 
and in no way thoroughly accomphshed the expressed wishes of the Surgeon 
General's OfTice. 

The Surgeon General continued without cessation his efforts for the con- 
struction of detention and quarantine camps of approved type. On February 
14, 1918, in a memorandum to the Chief of Staff on the general subject of 
sanitary improvements, the following paragraph was included : * 

3. The establishment of detention and quarantine camps for each National Army canton- 
ment and National Guard division or other independent camp has been recommended in 
various communications from this office since December 15. It is understood that decision 
in this matter is still pending in the War Department. 

On February 21, 1918, The Adjutant General in an indorsement to the 
commanding general. Camp Wadsworth, S. C, stated that the subject of 
detention and quarantine camps for each division was then under considera- 
tion, but that 200 tents, pyramidal, have been ordered shipped to his camp 
' to fill this purpose temporarily. 

This indorsement clearly indicates that while the War Department was 
not yet ready to authorize the general construction asked for, nevertheless the 
importance of such a step was clearly visualized and commanding generals of 
camps were being aided in working out temporarily plans for this purpose. 
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Fig. 23.— Typical detention camp for 3,000 men 
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A financial question here arose which later was occasion for considerable 
additional correspondence. The construction division of the War Department 
desired that the money expended for the building of detention and quarantine 
camps be charged to the appropriation for "Construction and repair of hos- 
pitals." The Surgeon General consistently maintained that sucli an expendi- 
ture from that source was not proper, these camps being intended not for the 
care of sick and wounded, but for the accommodation of incoming recruits 
and those who had been exposed to disease. In the event that any soldier in 
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Fig. 24.— Typical quarantine camp for 1, 000 men 

either type of camp became ill, he would be transferred promptly to a hospital 
for propel' medical attention. Ultimately the general contention of the Sur- 
geon General was sustained, and the construction of both detention and 
quarantine camps was charged to the appropriation for "Barracks and quar- 
ters." ^ However, in this particular case at Camp Kearny, since the command- 
ing general there had completed the "isolation" camp from funds authorized 
for "Construction and repair of hospitals," the Surgeon General recommended 
approval of his action, but did not consider this action as in any way estab- 
lishing a precedent. 
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As months passed and no defmite action was taken with reference to the 
construction of detention and quarantine camps, the Surgeon General, on 
April 18, 1918, submitted the following letter to The Adjutant General: 

1. Frequent recommendations have been made by this office for the construction of 
detention camps, composed of small huts to house eight men each, for the purpose of segre- 
gating incoming draft men at National Army cantonments. In the absence of such con- 
struction, depot brigade cantonments are being used for the purpose. The buildings in 
depot brigades are at present ill suited for detention-camp j)urposes. The rooms house 
large numbers of men, and if a single case of infectious di.sease occurs all occupants of the 
room arc likelv to bo exposed to the infection. If it is deemed inexpedient to construct 
detention camps composed of small huts, it is recommended that depot brigade barracks be 
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Fig. 25.— Typical detention hut 



so altered as to provide a .series of small rooms housing from 10 to 12 men each. This pur- 
pose can be accomplished by the construction of partitions of a single thickness of beaver 
board. Additional doors will be needed on both floors, and stairs and short porches on 
the second story, in order to provide .separate access to the individual rooms. It is essential 
that each room should be entered from the outside and that there be no inside conununi- 
cation between the individual rooms. To facilitate ventilation, it is desirable that the 
new partitions be not over 7 feet high. The construction necessary to accomplish these 
ends would probably be far less expensive than the building of new eight-men huts, and 
would accomplish rea.'fonably well the ends desired. Rough plans are attached outlining 
what is considered a suitable plan for modifying small types and large types of barracks. 
All new construction advised is drawn in red. The ultimate addition of provisions for 
heating of the individual rooms must also receive attention. 

2. In the administration of such a detention camp every effort should be made to keep 
the room groups separated. Visiting should not be allowed. Drills should be by room 
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squads. At mess, room squads should sit together, with a space of at least 6 feet separating 
each room squad from the next. Proper arrangements should be taken to prevent mingling 
of groups ui the lavatories. At least 50 square feet of floor space should be allowed each 
man in dormitories. 

While detention in small rooms provided by remodeling existing barrack 
bmldings was considered in no respect as satisfactory as a camp built on the 
hut plan, nevertheless any arrangement for segregating the incoming soldiers 
in small groups was thought to be a great aid in suppressing the spread of 
infectious diseases. On April 29, 1918, the above recommendation for the 
subdivision of barracks was disapproved by The Adjutant General because it 
was not considered that any action should be taken converting depot brigade 
buildings to adapt them for detention camp uses until it had been determined 
what action Congress would take with reference to the estimates included in 
the deficiency bill for the necessary funds to establish detention camps at the 
camps and cantonments. 

In the meantime, detention and quarantine camps had been improvised at 
all the large stations. Existing facilities were taken advantage of in every 
way to perfect the arrangements deemed desirable. When barracks were 
used for this purpose the arrangements were not very good, since sufficient 
segregation of small groups of men could not be obtained. Where tents were 
available results were much more satisfactory, but in only a few instances was 
it possible to have a camp arranged according to the ideas of the Surgeon 
General. A detention "place of any character, however, served to keep the 
newcomers away from the men already at the station. 

On July 16, 1918, the Surgeon General, having been informed by the con- 
struction division that money had recently been appropriated by Congress 
for the construction of 32 detention camps and 32 quarantine camps, and that 
tentative plans for this construction had been prepared, recommended that 
the construction of a detention camp with a capacity of 3,000 men and a 
quarantine camp with a capacity of 1,000 men be authorized and begun at the 
earliest possible moment at each of the following points: Camps Sheridan 
Meade, Lewis, Wadsworth, Logan, McClellan, Gordon, Dix, Sherman, Bowie' 
Dodge, Sevier, Kearny, Taylor, Fremont, Funston, Devcns, Custer Han- 
cock, MacArthur, Wheeler, Jackson, Lee, Travis, Pike, Grant, Shelby, Beaure- 
gard, Cody, Upton, and that camps of half the size recommended in para- 
graph 3 be constructed at Camps Humphreys and Greenleaf. It was further 
recommended that the detention camp be located as closely as possible to the 
depot brigade at camps where there was a depot brigade; and that the quaran- 
tine camp be located as closely as practicable to the base hospital. 

The War Department did not authorize the entire program recommended 
by the Surgeon General in his letter of July 16, 1918, but did direct the build- 
ing of detention and quarantine camps at certain points, viz. Camps Grant 
Sherman, Custer, Dodge, Lee, and Pike (cantonment stations) and Sevier and 
McClellan (tented stations)." Plans also were under consideration at the 
time the armistice was signed for similar construction at Camps Devens 
Travis, and Greenleaf. While a large part of the carpentry work had been 
done, not one of these frame-hut detention and quarantine camps was com- 
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pleted on Norembcr 11, 1918, and, consociucntly, tliey were never available 
for the purpose intended, since no more drafts were called after that date, 
and notliing offers as to their value. Extensive detention and quarantine 
camps, composed of framed and floored tents, had been constructed at Camp 
Funston about one j^ear before the armistice; and while not the equal of those 
desired by the Surgeon General, they nevertheless functioned in a fairly satis- 
factory manner.'' Less extensive improvisations with tentage had been made 
at many other stations.' 

The correspondence quoted shows the purpose for which these camps were 
<lesired and in general the manner in which they should function. It may be 
well, however, to summarize the plans of the Surgeon General in reference 
thereto. 

On arrival at a camp, all newcomers, either from civil life or from another 
station, wouhl be placed in a detention camp for a period of at least two weeks. 
During this time these men would be required to remain within the bounds of 
the camp and to associate only with those who were housed in the same hut, 
tent, or sleeping compartment. The number quartered together in one hut, 
tent,' or dormitory, was to be small, not exceeding eight, and was to be composed 
of men who had arrived together and who, if possible, had come from the same 
locality. All would be inspected by medical officers as frequently as considered 
necessary for the detection of communicable disease, this examination to be at 
least daily. If disease were found, the patient would immediately be transferred 
to a cont^agious ward of the base hospital and all contacts (men living in same 
tent or hut) would be sent to the quarantine camp. " Carriers" detected in a 
detention camp, or elsewhere, would similarly be sent to the quarantine camp. 
While in the detention camp all necessary physical examinations for induction 
or other purposes would be made and records completed; the smallpox vaccina- 
tion and the typhoid-paratyphoid immunization would as far as possible be 
carrie<l out at this time. No gatherings of men, such as at moving pictures, 
plaj's, concerts, etc., would be permitted except in the open air, and close 
contact should be prevented even then. No mess hall was contemplated; on 
receiving their food the men were to eat outdoors in good weather and take 
it to their own huts during inclement periods. Shelters supplied with hot 
and cold running water for dish washing, and with sewer connections, were to 
be provided. In the lavatory there would be a partition between each two 
toilet seats an<l between each two hand basins. Drills were to be by units 
containing only the men in each hut or tent, and were to be graduated in char- 
acter so as not to overfatigue men and thereby lower resistance. The most 
desirable site for a detention camp wouhl be adjoining the depot brigade. A 
detention camp was to be surrounded by a barbed-wire fence, with similar 
fences separating each one of the company units (250 men). 

In the quarantine camp, which should be located near the base hospital, 
would be segregated those men who were known to bo carriers of disease or 
who had been in contact with patients having communicable disease. These 
men would be quartered in accordance with the nature of the cause for admis- 
sion to this camp. Carriers of a certain disease would be held together and 
kept separated from other classes of men in the camp. Those who had been in 
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contact with a case of infectious disease would be brought together and placed 
in the same tent or hut, so that further spread of the disease from this source 
might be avoided. Contacts were to be examined at specified times, preferably 
twice daily. Arrangements wore to be made for systematically taking cultures 
from the carriers and for giving them any necessary medication with a view 
to freeing them from the offending organism. In general the same rules with 
reference to sanitation would apply as were noted for the detention camp. 
In both detention and quarantine camps the interior administration must be 
most carefully supervised, and very strict discipline would be essential if satis- 
factory results were to be attained. 

The plans finally adopted for the lay-out of these camps and for the con- 
struction of the individual eight-bed huts are shown in Figures 23, 24, and 25. 
The only objection to this arrangement of huts was the location of the latrines, 
which should have been at the center of each company line of huts instead of 
at one end. This would have made them much more convenient of access. 

The adoption of such a plan as is outlined above was believed to be essen- 
tial for the limitation of epidemic diseases during mobilization. 
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CHAPTER VII 

THE ARMY RATION " 

RATIONS IN USE AT OUTSET OF THE WORLD WAR 

The 1908 rations of our Army ' were in force during the Mexican inobiU- 
zation in 1912, the volunteer training camps of 1914, 1915, and 1916, and the 
punitive expedition into Mexico in 1916, and in 1917, when the United States 
entered the World War. Meanwhile, only one or two slight changes had been 
made; for example, lard compound, or, as it was later called, "lard substi- 
tute," was introduced as a possible substitute for lard;^ this was a frying 
fat made largely from vegetable oils and therefore very much cheaper than 
pure lard. In the meantime, also, several emergency rations had been experi- 
mented with, and one of them, the so-called "chocolate ration," approved 
March 10, 1913, had been found so unsatisfactory in the Mexican punitive 
expedition that it was definitely abandoned.^ Another, the "bread and meat" 
ration, consisting of a wheat-and-meat mixture, and chocolate, had been tried 
with more success and in 1918 was called for by General Pershing; it was 
revised slightly and was manufactured in large quantity for use in France. * 

LANDING RATION 

The first new ration, resulting from the previously untried conditions in 

the World War, was the landing ration, or debarkation ration, provided to 

meet the need of troops going to France via England. ° Apparently this ration 

was used only upon a small number of transports, for most of the troops not 

carried on United States naval transports were carried on chartered British 

transports and were fed upon an English scale of rationing. Those carried 

upon United States naval transports were fed the Navy ration. For details 

concerning rationing our troops on British transports consult Chapter VI, 

"Sanitation, American Expeditionary Forces," in the second section of this 

volume. 

PROPOSED TRAINING RATION 

The nutritional surveys, which are described in the succeeding chapter, 
were calculated to exhibit not only the average amount of food consumed, but 
also the average amounts of various articles composing the diet selected. 
When, early in 1918, 227 messes had been reported upon, the average amount 
of each article supplied, whether by the quartermaster or by outside purchase, 
was carefully reckoned. It was seen at once that the ration selected repre- 
sented a wide departure in certain respects from the prescribed ration, and, 
in the conviction that the unrestricted taste of the soldier was a fairly safe 
index of desirable alterations, particularly as they coincided with alterations 
indicated by the experience of many officers who reported upon the 1908 ration 
and agreed also with alterations dictated by the newer discoveries in the science 
of nutrition, a revision was proposed by the Surgeon General to The Adjutant 
General, June 3, 1918.* The extent of the changes proposed may be gathered 
from Table 3, which exhibits in parallel columns the garrison ration as it was 
supposed to be computed under the provisions of paragraph 1221, Army Regu- 
lations, 1913, the food supplied to 227 messes, and the proposed "training 
ration." 

• For complete information concerning the rations of our Army, consult Chap. VI of the second section of this 
volume. 
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Table 3. — Proposed training ration compared with food consumed in 227 messes 





Garrison ration pro- 
scribed by A. R. 
1221, 1913 


Food supplied in 
227 messes 


Proposed training ration 


Food article 


Compo- 
nent 
articles 


Substi- 
tutive 
articles 


Compo- 
nent 
articles 


Substi- 
tutive 
articles 


Compo- 
nent 
articles 


Substitutive articles 
on basis of— 




Energy 


Protein 


Beef, fresh .. _ ___ 


Ounces 
14 


Ounces 


Ounces 
9.15 


Ounces 


Ounces 
12 


Ounces 


Ounces 


Mutton 








9.07 
20.7 

9.8 
13 1 


14,5 


Veal 1 




0.26 
.83 
.27 

.30 




Pork.fresh , 








Poultry 






12 6 


Fish, fresh: 1 
tSiilmon ... 






18.1 
73.4 
23.2 
14,7 
22,7 
21.9 




Cod 1 






22.4 
8 3 


Fish, preserved 






" 


.27 




Corned beef (canned) 










7 2 


Hash, corned beef 








.19 
.24 




13 2 


Liver 


























Total beef, etc 


/ H 




9. 15 


2.36 


12 

1 








\ 14 


11.51 


2 




Bacon 




3.6 




.50 


2 






Ham... 




.72 
.94 


3.7 
4.7 


1 3 


Sausage 
























Total bacon, etc 


/-. 


3.6 


.50 


1.68 


2 








\ 3 


6 


2. 18 


2 




Flour 


18 




1.87 




10 






Bread: 

Soft . . 




7.98 
.02 


•> 10. 67 
9.22 














10 00 
















f 18 




1.87 


8 


10 








\ 1 


8 


9.87 


10 










.40 




1.5 






Cornraeal 






. .48 
.37 


i.68 
1.65 














2 50 
















1 




.40 1 .85 
1.25 


1.5 









{ 




5 




Baking powder 


.08 




1 


.08 






Beans; 




1 








1.2 




1.01 




2.25 






Baked, canned 






6.02 

2.18 
14.04 
7.91 


7,34 


Dried 


















.82 
.58 




14 06 


Corn, canned... 




















Total beans etc 


/ 1.2 




1.01 


1.40 


2.25 








\ 1 


2 


2.41 


2. 


25 




Rice 




.8 


.45 




1 










.30 
.22 


1.00 
.98 
.97 


1 04 


Macaroni and spaghetti 












Cornstarch. 


.L 










Total rice, etc 


/ .- 


.8 


. 45 1 .52 
0.97 


1 






Potatoes: 


\ 


8 






White.... 


14 




11.74 




14 










. 77 


9.43 
2.72 
2.63 


18 00 












2- 77 














4 85 
















f 14 




11.74 


.77 


14 






Onions: 


\ 1 


4 


12.51 


1 


4 




Fresh 




4 


.74 




4 




Dehydrated 






.48 

6.44 
.52 

4.63 
.51 

4.86 
.49 

7.07 
.61 

6.24 
.50 




Cabbage: 

Fresh 








1.11 






Dehydrated 












Beets: 








.09 






Dehydrated. 












Carrots: 

Fresh . . 








.14 


















Spinach: 








.21 






^ Dehydrated... 












Turnips- 
Fresh . 








.35 






Dehydrated 














J 


4 


.74 


1.90 


4 








\ 


1 


2. 


64 




. 



' One 2-pound loaf tor each three men. 
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T.\BLE 3. — Proposed training ration compared with food consumed in 227 messes — Continued 





Garrison ration pre- 
scribed by A. B. 
1221, 1913 


Food supplied in 
227 messes 


Proposed training ration 


Food article 


Compo- 
nent 
articles 


Substi- 
tutive 
articles 


Compo- 
nent 
articles 


Substi- 
tutive 
articles 


Compo- 
nent 
articles 


Substitutive articles 
on basis of— 




Energy 


Protein 


Tomatoes: 


Ounces 


Ounces 
2 


Ounces 
1.41 


Ounces 


Ounces 
2 


Ounces 


Ounces 








0.13 




















1. 


2 


1.41 




2 






















\ ^ 










.38 




.40 
.13 
.21 




.5 

.25 
.25 






Apples, evaporated 


.13 
.13 





















.27 
.25 
.22 




















.13 






JHlll 


; .64 


.58 


.60 














1 .38 1 .90 
\ 1.28 


1.32 1 .13 
1.45 


1 60 






. , 














Fresh fruits, equivalent to 1.6 ounces preserved 
fruit: 












8.79 
12.48 
7.44 
2.70 
11.38 
6.45 
9.00 
13.34 








































.19 
.94 
.34 






Oranges 


































































1 






1.47 










\ 




























1.12 




1.08 




2 












.5 
2 


































1 '-'"l 




1.08 




2 














2 






V 1.1^ 








3.2 




3.39 




5 
















Milk: 


.5 




2.05 




3 












' 5.94 


















r .5 




2.05 




3 






















\ •!> 










».64 
.32 






.12 
.18 






Or vinegar pickles 


.32 










f 32 


R2 




30 








\ .64 















.04 
.64 








.02 






Salt 








.5 








.014 






.014 








.014 
.014 
.014 
















.014 
.014 




Ginger . 










Total spices 


.014 


.003 


.014 




Lard 


.32 




.11 

.88 




.10 
.60 






Lard substitute. 


.32 










/ .32 


.32 


.69 




.70 








1 .64 














-.'" 






.25 




.40 
.11 




.5 
.5 






Oleomargarine 


.25 










1 .25 1 .25 
\ -50 . 


.51.5 




1 




















i 


1 






' 1.78 
.014 




.72 




.74 
.014 






riavoring extract 












4,7.'i7 


• 3 422 


4,243 








1 













<> Based on 4 per cent fat. 
' Equivalent to 0.18 gill. 
•" Equivalent to 0.32 gill. 
- 88 per cent of food supplied accounted for. 
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The term "training ration" was adopted in recognition of the probable 
eventuality that the requirement in campaigns in France would prove to be 
much larger. Practically without exception eacli army of the allied nations 
made such a distinction. The French had their "normal ration" for training 
and their " strong ration " for the field.^ The English had their " home ration " 
for training in home camps and their "field" or "field and trench" for actual 
mihtary operations.' The ItaUans had their "territorial ration" for home 
camps and "combative ration" for active campaigns.' Aside from this, the 
term "garrison ration" is seemingly a misnomer for large concentration camps, 
for it is recognized generally that a division of troops in a training camp can] 
under proper supervision, be subsisted on a smaller ration than can a small 
garrison in an isolated post. 

The revisions proposed may be summarized as follows: (1) Eeduction of 
meats, flour, pickles, pepper, salt, and sirup. (2) Increase of beans, rice, 
dried or fresh fruit, jam, sugar, milk, and butter. (3) Addition of oatmeal as 
a component. 

The total energy value of the proposed ration is 4,243 calories as com- 
pared with 4,757, calculated upon the same analyses, in the existing garrison 
ration. That this amount is more than enough for a training camp, even 
after allowing 7 per cent for waste and providing a safe margin for savings, is 
proved by the nutritional surveys of 427 messes summarized in Chapter VIII. 

The following reasons from the nutritional point of view were urged in the 
letter of June 3, 1918,^ for the adoption of this ration: (1) It conforms to actual 
usage. (2) Protein provided is more than suflicient, as shown by actual consump- 
tion of meats, and is of better quality. (3) Eeductions are counterbalanced 
m nutritive value by increases. (4) Is a better balanced ration, as regards 
protein, fat and carbohydrate, and mineral salts. (5) Provides more roughage. 

From the standpoint of food economy or conservation, the following 
reasons also were urged: (1) Since meat and bread are the principal items of 
waste, they should bo reduced; (2) the existing ration is excessive; (3) the 
new ration would cost 3 cents less than the garrison ration. 

As a result of this communication, and of other considerations growing out 
of the observed enormous savings made by many organizations, the Secretary 
of War directed the Quartermaster General to revise the system of rationing 
the Army in training camps,* and a conference was called, comprising represent"^ 
atives of The Adjutant General, the Inspector General, the Quartermaster 
General, and the Surgeon General, to recommend changes. This conference 
met at the offices of the chief of the subsistence division. Quartermaster 
General's Office, on July 19, 1918, and the recommendations of the Surgeon 
General as regards the amount of components and substitutes were adopted.' 

The subsistence division. Quartermaster Department, prepared the recom- 
mendations for presentation to the General Staff. In conference with the 
Surgeon General, some additions were made in the list of substitutes, the pur- 
pose being to include all the articles which might reasonably be expected to 
become available at different seasons of the year, so that a definite authorized 
list might be prepared for the use of camp quartermasters. The final system 
proposed contemplated the purch|ise of all materials through the quarter- 
master and the elimination of savings. In the latter recommendations the 
Surgeon General did not concur, holding that for hospitals, especially, it was 



190 SANITATION 

essential that the mess funds be expended by the mess officer under the direc- 
tion of the commanding officer; and that the savings principle at least should 
be retained for all messes as a stimulus to economy, even though the amount 
of savings should be reduced.'" 

The result of the recommendations made by the Surgeon General and the 
Quartermaster General was the authorization of changes to Army Regulations 
Nos. 83, 84, and 86, which became effective April 1, 1919. The ration was not 
changed, a sliding scale for organizations of different size was adopted, the 
savings principle was eliminated, and purchases were directed to be made by 
the camp quartermaster only. From various reports which were received, 
officially and unofficially, the Surgeon General formed the opinion that the net 
results were unsatisfactory. The regulation as to purchases by the quarter- 
master applied to hospitals as well as to other messes; in hospitals nearly 
universal dissatisfaction with the new regulation was expressed." 

Because of difficulties in mess management, to which the above-mentioned 
changes in Army Regulations gave rise, a further change was made in paragraph 
1220, Army Regulations, on October 9, 1919, to become effective December 1, 
1919.'^ In this change, the sliding scale for organizations of different sizes 
mentioned in the preceding paragraph was made to include one averaging 25 
men, thus removing one objectionable feature formerly obtaining particularly 
as regards small organizations; for example, many small hospital detachments. 
Also, ration savings was again authorized (not to exceed 25 per cent of the total 
value of the ration allowance), such savings to be applied solely to the pur- 
chase of food or refreshment of the organization concerned. 
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CHAPTER VIII 

WORK CARRIED OUT BY NUTRITIONAL SURVEY PARTIES AND 
NUTRITION OFFICERS" 

Food and nutrition work at jnilitarj^ stations in the United States was 
handled through two agencies: Nutritional survey parties, which were most 
activefrom October 1, 1917, to July 1, 1918,' nutrition officers stationed in camps 
of over 10,000 men subsequent to July, 1918.^ Nutritional survey parties con- 
tinued to function after the establishment of nutrition officers but to a less 
extent than before. In addition, other officers were sent out from time to 
time to meet specific needs with regard to particular problems, such as food 
storage, hospital messing, and special nutritional surveys.^ 

The duties of the nutritional survey parties included: (a) The collection 
of data with regard to food consumption, food waste, and the sanitary care 
and handling of food in the Army, both in the mess and outside the mess, 
as for instance, in canteens (camp exchanges). The data collected were of 
particular value as the basis of all subsequent work, because the results obtained 
were in terms of actual figures and not matters of opinion, (b) Inspection of 
mess conditions, particularly with regard to the proper preparation of food 
and the character of the menus.' In the course of this work, in which the 
inspecting officer was usually accompanied by a regimental medical officer 
and the immediate commanding officer, deficiencies were pointed out and sug- 
gestions made for correcting them. The fundamental basis upon which the 
criticism was made was pointed out.' Additional information with regard to 
deficiencies and errors in mess management was obtained in the course of the 
nutritional studies, which was not evident from the limited opportunity for 
observation during the inspections. 

Certain defects in the messes were found to be more or less common to a 
whole camp or to many camps.'' Such general deficiencies or needed changes 
were made the subject of report and recommendations to the camp surgeon 
for action. At other times the changes applied only to a regiment or smaller 
unit, in which case the attention of the commanding officer would be called 
to the defects and remedial measures recommended. 

In addition to the inspections and nutritional surveys the nutritional 
survey parties instructed the mess officers, mess sergeants, and cooks with 
regard to the general principles of nutrition, the detection of spoilage, the 
care of food, and general kitchen economy. "' Campaigns for the reduction 
of food waste were also instituted. These activities of the nutritional survey 
parties were particularly important at the beginning of the war. At this time 
gross errors in the conduct of messes and care of food were most evident because 
of the rapidity of mobilization, with the consequent lack of opportunity for 
instruction and training of mess sergeants and cooks and the lack of experience 

" For details concerning the administrative activities of the Food and Nutrition Division, Surgeon GeneraVs OfBce, 
consult Vol. I, Chap. X. 
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in so far as food and nutrition are concerned, of many organization conimanders 
and inspectors.'' Since the parties who had examined conditions in inany 
camps had seen different methods of handling similar difficulties they were 
able to correct and to advise most effectively. Nutritional surveys were of 
importance in the training of new men to become future nutrition officers. 
The chief difficulty in the work of nutritional survey parties lay in the fact 
that, having determined the defects in messing and the care of food and made 
recommendations which would lead to their correction, the parties left the 
camp and could not follow the changes to their ultimate completion. 

General Orders No. 67, War Department, July 15, 1918, created the office 
of nutrition officers, and outlined his duties. It was the nutrition officer's 
task to bring about sufficient organization and cooperation among all concerned 
to achieve the desired result — a well-fed soldier. The extent to which he in- 
fluenced or made use of these various agencies varied widely according to the 
local conditions. 

The nutrition officers concerned themselves with: Food, its quality, quan- 
tity, and proper storage; prevention of waste; instruction, menus, miscellaneous 
duties. 

FOOD, ITS QUALITY, QUANTITY, AND STORAGE 

During the active period of the war food for Army messes was obtained in 
two ways:" From the supply officer (ciuartermaster), and through local pur- 
chase.* Prior to the change indicated in the footnote below, the food which the 
quartermaster furnished to troops, with the exception of beef, potatoes, and 
onions, was either canned, dried, or preserved, and usually not subject to rapid 
deterioration.' But at certain seasons of the year some of the foodstuffs 
suffered spoilage froui the growth of insects or from the effects of intense heat; 
e. g., dried fruits, cereals, and canned goods. While, as a rule, the quality 
and condition of the food obtained were good, occasionally material of poor 
quality was found in the warehouses or issued to the messes." The nutrition 
officer, through periodical inspection of the food stored in the warehouses, was 
able to detect inferiority in the foods, or, more often, evidence of spoilage which 
had occurred since delivery. Such discoveries many times resulted in the 
saving of considerable sums of money to the Government through redemption 
by the manufacturer or producer. Inspections in mess halls or kitchens pro- 
vided more prolific source of information with regard to inferior or spoiled food, 
particularly when canned or boxed. In the course of his mess inspections the 
nutrition officer saw the food as it was being prepared and was able to note and 
to report to the supply officer cases of inferiority or of spoilage which might 
otherwise have been unnoticed. Also, through careful watch of the number of 
spoiled cans of food found in the kitchens, an idea of the relative quality of 
canned goods was obtained. Insistence upon the return of spoiled cans to the 
supply officer for redemption and subsequent survey resulted in saving to the 
messes. Mess sergeants were prone to consider one or two spoiled cans as 
negligible and to discard them. By emphasizing the fact that one or two cans 
multiplied by the number of messes in the camp represented a relatively large 

» Changes Nos. 83, 84, and 86 (effective Apr. 1, 1919), in par. 1220, A . R., required the purchase of all foodsfrom or tbroagh 
the quartermaster and did away with the outside purchase. 
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amount of food, that in many cases the supply officer could recover the value 
of the article, and that the money value therefor would help to improve the 
dietary, mess sergeants often were convinced of the desirability of returning 
spoiled cans. 

Because of his intimate contact with the subsistence officer and the messes, 
the nutrition officer was able to help the subsistence officer to dispose of foods 
with which this officer might be overstocked. Through data collected in the 
messes he was able to indicate to the subsistence officer immediate or impending 
need for particular foods. 

The control of foodstuffs obtained from local dealers often presented diffi- 
culties. Through cooperation with the food and drug commissioner and other 
local and Federal officers in the neighboring towns, the nutrition officers were 
able to secure improvements in the quality of the goods furnished by the local 
dealers.'^ In many cases, with the aid of the camp authorities, consignments of 
outside purchases were subjected to inspection before delivery, time and method 
of delivery were prescribed, and protection against excessive charges was ob- 
tained. In some camps the nutrition officer arranged a schedule for the agents 
selhng food products, these men being required to v^isit a definite area at a given 
time, at which place and time the mess sergeants came to meet them and gave 
their orders.^ This arrangement saved the time of the mess sergeants and pre- 
vented undue persuasion on the part of the salesman to purchase food not really 
needed or wanted. As many as 14 different agents have been known to visit 
the same mess hall in the course of a day and to stay for from 5 to 20 minutes 
each. Changes in Army Regulations Nos. 83, 84, and 86 (effective April 1, 
1919) abolished this practice and centered all purchasing in the quartermaster. 

The handling and care of the food in the messes was a matter to which the 
nutrition officer paid particular attention in the course of his inspections and 
talks.' Where necessary, plans for properly constructed and ventilated vege- 
table bins were submitted. These materially reduced spoilage. Bread boxes 
were examined to see that they had neither too much ventilation, which led to 
dry bread, nor too little ventilation, which resulted in molding and sweating. 
The advantage of galvanized iron cans (new garbage cans) with well fitting lids 
for the storage of flour, bulk cereals, sugar, coffee, and beans to protect these 
staples from moisture, dust and particularly vermin, as compared with other 
containers such as wooden bins, was emphasized. 

Emphasis was placed on the necessity for a proper arrangement of the food 
in the storeroom so that the canned goods would not be subjected to excessive 
heat from the stove or range or from the heat of the sun in the summer time.' 
In tent camps it was necessary to recommend ventilators in the roofs of the 
mess halls to allow the hot air to escape from above the level of the eaves, not 
only for the benefit of the cooks, but also because of the heating of the food stored 
on the highest shelves.' On the other hand, in the winter methods of storage 
to protect the food from freezing were suggested. 

The proper ways of keeping left-over foods were indicated; also the danger 
of holding left-over foods too long, particularly in<the form of hashes. The 
care and use of refrigerators was impressed botli during lectures and at inspec- 
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HOPPER TYPE BIN 





This bin may be eonttructed with any desired 
number of compartments to suit the needs of 
IndWldusl orgenlxstlons. The s1b« should be 
sdsipted to the kind and qusintlty of SMterlal 
to be placed In the bin* The eross-scetlonal 
view shoes operation of outlet a.lso nsthod of 
placing board so as to prevent ae cumulation at 
beck of bin. When this bin is to be uaed for 
the storage of vegetables, it should be venti* 
la.ted. This sia.y be done by boring holes in 
the sides and bottom. It Is pref cra.blc , hosr* 
ever, to build the bin of elata. If it is to 
be used as a vegetable bin. 



Fig. 26.— Hopper-type bin 
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tions; the fundamental principles of refrigeration were discussed, such as the 
necessity for a free circulation of air, which is so easily prevented by filling the 
lower part of the refrigerator with boxes or pans of food, or by the improper 
hanging of tiie beef; the advantages of a full ice chamber, as well as the ill effect 
of keeping the doors open too long were indicated; and the absorption of odoi-s 
by millv and l)utter when stored with such foods as onions and cheese was touched 
upon. The stock pot required attention to see that it was kept boiling and not 
at a lukewarm tcmj)erature at which ])acteria could multiply rapidlv. 




Fig. 27. — Ventiltited brciid box, Camp (Irant, Ul 



FOOD ECONOMY AND PREVENTION OF WASTE 

The matter of conservation of food and the prevention of waste received 
the attention of nutritional survey parties and of nutrition officers throughout 
the war.^ Particularly attention was given to the use and the advantages of 
substitutes for wheat and meat; to the necessity of saving fats; to corrections 
for the diet whesn fat substitutes were used; to the economical paring of potatoes 
and boning of meat; to the cutting of bread, so as to obviate the unpopular 
"heel"; to cutting meat across the grain and in thin slices; to the utilization of 
left-over material through change of form or flavor, or by incorporation in other 
dishes; to the waste resulting from poor cooking, underseasoning, improper 
drainage of cans; and to the accumulation of excessive stocks of goods in the 
storeroom. The importance of these factors was emphasized by talks to mess 
officers, mess sergeants, instructors from the school for bakers and cooks, and 
the cooks themselves, both individually and collectively, and through orders 
and bulletins issued from camp headquarters. 
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Fig. 28. — Plan of a bread box, provided with removable.'slatted slielves and screened openings for ventilation, 
material seven-eightiis inch thiclc. This boi.wil] hold 15,sheets of bread 
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The nutrition officers made themselves acquainted with the possibilities 
of drawing upon the surrounding country for seasonable produce through the 
country agents of the Department of Agriculture and presented these possi- 
bilities to the camp. 

The relation between the waste of food and methods of serving were care- 
fully studied by the nutritional survey parties and by the nutrition officers. 
Two general systems of food service were in vogue — the cafeteria or "line sys- 
tem" and the "family style." '^ Under the former method the men received 
the food in their mess kits as they filed in line past a serving counter; under the 
second the men seated themselves at tables, upon which platters of food had 




I'n;. 29. — Vegetable cellar, Camp Sherman, Ohio 



previously been placed, and served themselves. In the cafeteria system the 
food was dispensed more or less arbitrarily. With the "family style" of service 
each man was responsible for what was taken on his plate, and waste control 
was more easily attained. While the family system, when well managed, gen- 
erally gave better satisfaction among men, under either system the soldiers 
could be easily educated up to the point where the table or plate waste was 
very small. 

The nutrition officer gathered information with regard to food waste in 
the camp either directly by weighing it or through the camp salvage officer, 
whose duty it was to see that the garbage was properly separated and disposed 
of.' Assistance was rendered the salvage officer in his campaigns against 
excessive waste; also he was advised as to the best means of classifying and tlis- 
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posinj:; of tho irarbajjc. Tlio fiict was pointod ouf in soino iiistancos that the 
chissification adopted by tho salva<jo ollicin- did not give a gootl indication as 
to actual food waste, since included in his classification as ''other garbage" 
were the cooked cereals, potatoes, and desserts, together with potato peelings, 
melon rinds, etc. By reducing figures obtained directly by the nutrition officer 
or from the monthly figures of the salvage officer, to the man-per-day basis, 
the nutrition officer could point out the need of greater activity in the reduc- 
tion of waste in kitchen and mess hall. 

FORMAL INSTRUCTION 

In addition to the individual teaching and suggestions given to mess 
sergeants and cooks, the nutrition officer also gave nK)re or less formal courses 
of instruction by means of lectures and demonstrations to the mess officers, to 




Chart U.— Ice-box temin'rnturos. Dotted line shows niiotuatioii of temperiiturp (luring the flay in an ice box which 
was openeil too frequently. Solid line shows correspondinK fluctuation of temperature in a box which was opened as 
few times as possible. Data from report on Ebert's Field 

the sergeant instructors of the cooks' schools, and to the mess sergeants and 
cooks throughout the camp.- Ordinarily, these courses were given in connec- 
tion with and at the local school for cooks and bakers. The general principles 
of nutrition, the physiology of digestion, food hygiene, mess economy and 
sanitation, and the construction of Army dietaries were discussed. Special 
attention was paid to the more urgent conditions in each particular camp, 
and the practical applications of the theoretical matter were thereby con- 
stantly demonstrated. For instance, the ever-present need for proper variety 
in the menus and the importance of a more liberal use of fresh vegetables and 
fruit were emphatically impressed from all angles upon the mess officers and 
sergeants. Direct appeals for greater economy and methods of waste pre- 
vention were freciuently made. The adaptation of the food to the weather 
conditions and to the grade of work performed by the various troop units was 
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urged. Questions on individual problems encountered by the officers and ser- 
geants in their daily affairs were invited and discussed both in their immediate 
and their general aspects. Often it was possible by means of these courses 
of instruction to bring about marked improvements in food conditions through- 
out the camp. 

MENUS 

Menus offered the most important field for the efforts of nutrition ollieers, 
for dietary defects were numerous.^' While it could rarely be said that these 
defects actually had given rise to demonstrable disease, there is no cjuestion 
hut that where they existed thev were lowering the morale of organizations 




Fill. 30— Proper form of potato jmrer 

by interfering with the proper enjoyment of meals, by tending to produce 
constipation, and by tempting the men to bolt their food rather than to masti- 
cate it properly; furthermore, some of the defects, while not causing acute 
symptoms which would immediately be identified, nevertheless tended to 
produce disorders likely to be ascribed to other causes. 

The menus as ])osted in the mess houses were criticized constantly, and 
suggestions for improvements made. In some cases special forms, such as the 
following, were used by the nutrition officer to report the foods found in the 
mess, together with a notation opposite each article as to whether more or less 
of it should be used.* 
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FORM FOR REPORTING ON MENUS 

Memorandum to the commanding officer: 

Examination of — consecutive bills of fare of your organization, dated to 

— , shows that the following foods were served the number of times indicated below. 

A red check opposite a food indicates that the mess would be improved by serving the food 
oftener or in larger quantities. A blue check indicates that the mess would be improved 
by serving less of the food or by serving it less frequently. 

Soup. ~ Jam, preserves, sirup, etc. 

Stew. Butter. 

Meat. Oleomargarine, etc. 

Eggs. Gravy.* 

Beans. Coffee. 

Macaroni. Cocoa. 

Potatoes. . Tea. 

Salads. Iced tea. 

Vegetables, other than potatoes. Lemonade. 

Cereals, different kinds of grain. Water. 

Fresh fruit. Pound meat per man per day. 

Dried or canned fruit. Pound potatoes per man per day. 

Pastry. Per cent rations saved. 

Other desserts. ' Per cent ration shortage. 

Corn bread. 

Remarks: 

Recommend that these suggestions be put into effect. 



Nutrition Officer. 



Surgeon, 
Camp , ■ Dii'ision. 

Monotony in diet detracts materially from enjoyment. Pawlow'and 
others have proved that the mere sight of savory food is of itself sufficient to 
stimulate digestive secretions througliout the alimentarj^ canal, and it is a 
matter of popular knowledge that the appearance, or even the tliought, of food 
readily can stimulate the appetite. Appetite also stimulates digestion, so that 
from either standpoint attractiveness is one of the primary desiderata in drawing 
up a dietary schedule. Monotony is avoided not only by the introduction of 
additional articles, but also by changing the order in which dishes appear. It 
has been found that if a certain menu recur on a given day of the week the men 
will soon learn what is to be served and become dissatisfied in advance. If 
the menus are made up over 8, 9, or 10 day periods this trouble is done away 
with. 

Another very common defect was the excessive use of nitrogenous foods.* 
The ash of meats and cereals is acid by reason of the predominance of sulphur, 
phosphorus, and chlorine as compared with the bases. If this acidity is not 
neutralized by some other constituent of the food there will be a continual 
drain upon the alkaline reserve of the body. The persistent tendency toward 
acidosis was not known to have eventuated in any recognizable disorder, but 
it seemed wiser to advise the neutralization of these acids directly by consimip- 
tion of foods which themselves are capable of furnishing sufficient bases for 



• Not counted when butter or oleomargarine are served at the same meal. 
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this purpose. Such foods are, predominately, the vegetables and fruits, and it 
was usually exactly tliese in which the diet of the soldier was poorest. It was 
commonly thought by the mess personnel, as well as by many of the command- 
ing officers, that the best way to keep the men contented was to feed them all 
the meat they could eat.'^ This belief was controverted whenever encountered 
but the desirability of temperance in the use of meat was one of the hardest 
lessons the nutrition officer had to teach. Usually, however, the protein con- 
sumption decreased after the men had been living for some time on the Army 
ration. 




Fig. 31.— Line service, mess hall, Camp'.Mcade, Md. 

The consumption of fat often was excessive, partly as a result of the large 
meat consumption and partly because the cooks were for the most part inex- 
perienced and resorted largely to frying, a method which imposed minimum 
demands upon equipment and skill.^ Moreover, to large numbers of soldiers, 
particularly those from country districts of the South and West, frying was 
the familiar method of cooking; both cooks and men, therefore, regarded it 
with favor. 

The use of eggs was, like that of meat, often excessive, but this to a certain 
extent regulated itself, since they had to be purchased from the mess funds." 
Another article used to excess was coffee; it was often served three times a 
day. Toward the end of the war camp coffee roasters had begun to appear/ 
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Tlicsc furnished liigh-gradc, rocontly grouiul ooffoo in air-tigiit, niotal con- 
tainers. Excessive use of coffee, however, was (ie[)recate(l ; it was tauglit that 
it would be mucli more desirable to drink milk so far as it coidd t)e obtained 
from safe sources, and in any case greatly to increase the (juantity of water 
tirunk. 

Under tiie mess system in vogue in the Army until April 1, 1919, the 
ration was i'(>garded largely as tlie measure of the money allowance, and for 
an}" footl not di'uwn in kind an ecjuivalent money credit was issued to the 
organization." In this way, it commonly happened that a considerable sum 
accumuhited to tlie crecht of various organizations. This was in itself un- 




Fir,. H2. -Tiihle siTvi<c', (':Ull|i Cimil. I 



desirable. It was urged that the money should be spent for fresh foods, milk 
butter, and other articles either not provided by the quartermaster or furnished 
in insufficient (juantities. The money value of the Army ration was so liberal 
that, except where market facilities were restricted, almost anything in reason 
could be furnished the soldier. The purchases by soldiers of candy, ice cream, 
sweet drinks, and pastry at post exchanges were surprisingly large. The 
craving for such articles appeared to be based on physiological grounds, and 
it was accordingly advised that it be gratified at the mess table by increased 
allowance of sweets, and perhaps by the addition of candy itself. This, 
together with other metabolic aspects of the ration, will be fliscussed in sub- 
secjuent chapters. 
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Finally, in makinj^ up iikmuis it was taught that the mess sort^oant should 
consider tlio hahits of tho mon in his moss. The fact that many m(>n havo 
learned to pref(>r fryiu"; has heon mentioned ahove. Recruits from the Soutli, 
heing accustomed to the extensiv(> use of soft hreads and rolls, at first usually 
ate only the interior of the Army bread. Soldiers from other sections refused 
to eat carrots or tui'nips. These and many other jirejudices had to be Ijorne 
in mind, hut it was found that tact and patience, suj)plemented by the e.\am|)le 
of others and the efforts of a competent cook, soon induced tlic men to eat 
and enjoy a wholesome, well-balanced diet. 




Fig. 'is. — .Siinitary ilish washiiij;. liiir svslfui. t'ani! 



MISCELLANEOUS ACTIVITIES OF NUTRITION OFFICERS 

The more or less well-defined duties and activities which have been de- 
scribed herein could not and did not cover a multiplicity of exigencies which 
were arising continually in the camps and with which the nutrition officer was 
called upon to deal. He was popularly known in his camp as the 'food ex- 
pert," and as such he would be called occasionally by the camp inspector to 
render an opinion on the possible legitimacy of complaints received by him 
concerning the food.^ Upon the adoption of the regulations providing for the 
purchase of all foods from or through the quartermaster, the nutrition officer 
was called upon in some of the camps to help in the working out and apj)lica- 
tion of this new system. In one camp a nutrition officer, with the sanction of 
the camp authorities and with the help of the county agent, was able to estab- 
lish a cooperative organization among the farmers of the locality.'" The 
organization undertook to furnish the camp regularly with country produce. 
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It was the aim of the survey parties to avoid any conflict or overlapping 
with the duties of local sanitary inspectors, and to report to them anything 
of an unsanitary nature seen in the messes. The nutrition officer, being a 
part of the permanent Medical Department personnel of the station, was 
under the immediate jurisdiction of the camp surgeon, who could coordinate 
his sanitary activities with those of the sanitary inspector, as seemed best. 

Especial attention was paid to the matter of dish washing, whether done 
by hand, as in the smaller messes, or by the use of machines, as in the larger. 
The desirabihty of sterilizing the dishes by actual boiling was emphasized. 




Fig. 34.— Sterilizing dishes in bulk, Camp Taylor, Ky. 

Much thought was given to increasing the efficiency of the separate messes. 
From this point of view they were criticized as to the adequacy and state of 
repair of equipment; the arrangement of this equipment; the state of order- 
liness in the storeroom; the arrangement of foods in the refrigerators; the 
system of menus; the mess accounting; the amount of savings; and the training 
of the kitchen personnel. Instruction in mess management and mess economy 
was given, especially in camps where a school for bakers and cooks had not 
yet been installed. 
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CHAPTER IX 

TECHNICAL AND SCIENTIFIC STUDIES RELATIVE TO FOOD 

PROBLEMS 

DEHYDRATION OF FOODS 

In feeding large bodies of men, particularly when, as was the case in the 
American Expeditionary Forces, it is necessary to supply them from far distant 
bases, the advantage of transporting and storing food in a dry rather than in the 
natural watery condition is considerable. But before indorsing the extensive 
use of dehydrated foods, it was believed that careful study should be made of 
the advantages and disadvantages of these products and of the methods of 
manufacture necessary to insure the best results." 

DEHYDRATED VEGETABLES 

The principal advantages in the use of dehydrated vegetables are as fol- 
lows: (1) The possibility of utilizing much food which is often wasted owing to 
low prices at the time of production or to some difficulty in marketing. (2) 
The plants for dehydrating can be located at centers of production and the 
drying can be undertaken while food material is in prime condition. (3) 
Dehydrated products can be transported much more cheaply, due to the reduc- 
tion in weight and bulk. Saving in tonnage involved in transportation was, of 
course, particularly- important during the World War by reason of the enormous 
quantities of provisions to be handled, and the scarcity of ships. (4) Less 
expense is involved in storage, and there is hardly any loss by freezing, crushing, 
or spoilage. An investigation was carried on for several months at the labor- 
atories of the department of biology and pubhc health of the Massachusetts 
Institute of Technology to learn just what conditions are necessary to insure 
satisfactory preservation. It was there found that the use of paraffined paper 
containers is highly unsatisfactory if the parcels are to be subjected to warmth 
and high humidity, the products gradually absorbing moisture and, consequently 
showing discoloration and loss of quality. Bacteriological and mycological 
examinations demonstrated that, while dehydrated vegetables are not abso- 
lutely sterile, the germ content is small as compared with the fresh material 
and the low moisture percentage inhibits further growth of organisms. Such 
organisms as do persist are harmless. The deteriorati(ms taking place when 
the material is subjected to continuously warm, moist conditions are due largely 
to mold or perhaps in part to autolytic enzymes of the catalase or oxidase type. 
(5) A uniform quality can be assured. (6) The preliminary preparation of 
the foods is accomplished at the factory, and when about to be cooked, no 
further labor is required except that involved in the necessary preliminary 

• An ofBcer of the division of food and nutrition was detailed to conduct eiperimental work on the dehydration of vege- 
tables and to study the conditions of production and the various processes employed in different factories. In these duties 
he at first represented the Army solely, but later, at the request of the Secretary of Agriculture, in addition to his other duties 
he was detailed to the Department of Agriculture to take charge of the dehydrated food investigations which that depart- 
ment was about to undertake. This work was carried out by Maj. Samuel C. Prescott, S. C, assisted by First Lieut. 
W. T. Johnson, jr., S. C, Second Lieut. C. E. Mangels, S. C, and Second Lieut. P. F. Nichols, S. C. 
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soaking. (7) With large armies in the field it is impossible to obtain sufficient 
fresh vegetables to insure such wide variety in the diet as can be provided by the 
use of dehydrated articles. (8) As compared with canned goods, dehydrated 
products better represent the fresh flavor. Dehydrated foods are also niucli 
more concentrated. 

The disadvantages in the use of dry materials are few; from the nutri- 
tional standpoint there is a certain loss of the natural vitamines found in fresh 
products. Just liow serious this loss may be appears to (h'pend, at least in 
part, upon the temperature at which dehydration is effected: and possibly 
upon the rate of drying, as determined by the method used. At the instiga- 
tion of the division of food and nutrition this question was investigated by 
Dr. M. H. Givens at the University of Rochester, N. Y.' The results with 
materials dried by the tunnel process indicated that potatoes lose all antiscor- 
butic properties whether dried at high or low temperature; that cabbage suf- 
fers the same loss when dried at high temperature but retains some antiscor- 
butic activity when dried at low temperatures; that tomatoes, carrots, and 
citrous fruit juices retain much of their antiscorbutic value when dehydrated 
by the ordinary processes. Until these experiments shall have been confirmed 
by practical experience with man it is undoubtedly the wisest course not to 
place much dependence in dried foods in general, so far as the vitamine needs 
of the body are concerned. However, the experiments at Rochester, confirmed 
also by other observers, make it very probable that dehydrated tomatoes and 
dehydrated citrous fruit juices can, to a considerable extent, be depended upon 
to prevent scurvy. However, it is best to insist that any diet which is to be 
long continued shall include a certain amount of fresh vegetables. Recently 
it has been shown by Chick and Hume == that sprouting beans and probably 
other seeds will supply the necessary quantity of antiscorbutic vitamine. 
Aside from (in certain products) deficiency in vitamines, dehydrated vegeta- 
bles are capable of supplying as well as fresh the nutritional requirements of 
the body. The only other disadvantage to be considered is the necessity for 
a rather prolonged soaking previous to cooking; also that slightly longer cook- 
ing is necessary than with fresh vegetables. An intelligent cook, however, 
quickly learns the treatment essential to insure satisfactory flavor and 
appearance. 

When properly prepared, all types of vegetables are capable of preserva- 
tion, and first-class dehydrated products yield foods which only with difficulty 
can be distinguished from fresh. Some specimens of dried vegetables were sent 
to the aviation fields at Fort Sill, Okla., where they were distributed among eight 
messes, comprising as many companies. The men failed to detect that they 
were not being fed upon fresh materials, and the reduction of kitchen police 
work in preparing the vegetables made a favorable impression on the mess 
personnel. A second test was conducted at Camp Greenleaf, Ga., and a third 
at the Walter Reed General Hospital, Washington. From both of these tests 
favorable reports were received.^ 

Based upon the principles enumerated, the following specifications were 
prepared. They were approved by the Department of Agriculture and the 
Food Administration. The Quartermaster's Department adopted these stand- 
ards as specifications for dehydrated vegetables to be used in the Army.* 
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Specifications for Dehydrated Vegetables 
vegetables, general standards 

The manufacture of dehydrated, anhydrous, desiccated, or dried vegetables on a com- 
mercial scale is a modern development. By flehydration is understood the rapid removal 
of water through the use of air, heat, or vacuum to such an extent that the resulting prod- 
uct is dry to the touch and does not contain in general more than 10 per cent of water and 
when soaked will return to approximately the bulk, appearance, and character of the mate- 
rial before dr.ying. The color, flavor, and texture of the products when cooked shall be 
essentially as in cooked fresh material. 

The vegetables here considered include tho.se ordinarily purchasable only in fresh, 
green, or canned condition and do not include mature dried beans, peas, lentils, corn, or 
other vegetables of similar character. 

The purpose of the ".standards" here suggested is to prevent the marketing of products 
made from stock of poor quality or rendered inferior as a result of excessive age, wilting, 
fermentation, or attacks by organisms of plant disease, or products made from originally 
suitable raw material which has become undesirable, unattractive, or nutritionally of low 
value through the use of careless, insanitary, or unscientific methods of preparation, or of 
products which, while originally of good quality, when dried have deteriorated from age. 
To obtain a uniform and high-grade product necessitates the use of good green vegetables 
and a system of processing according to certain fundamental principles. 

1. All vegetables used for dehydration shall be of good quality, free from disease, sun 
scald, frosting, or any other injury whereby they are rendered unsuitable for table use. 

2. All vegetables so used shall be thoroughly washed, and other necessary treatments, 
as peeling, triinming, blanching, and cold-dipping, shall be performed with the same care as 
that u.sed when preparing vegetables for the table or for canning. 

3. No detailed process of drying shall be specified, but the process shall be such that 
the product will not deteriorate while in the drier from spoilage, either as a result of the 
action of yeast, molds, or other microorganisms, or from physiological causes, and will not 
be affected in color or flavor by scorching or otherwise altered so that they will not return 
to approximately their natural color and appearance on being soaked in water. 

4. According to the best information at present available, certain products, if given a 
preliminary blanching treatment by steam or by dipping in hot water, are superior in general 
character, keeping quality, color, and flavor to tho.se not so treated. Products which are 
parboiled before dehydration shall be dried to a moisture content not exceeding 10 per cent. 
In vegetables dried raw a moisture content of 5 per cent to 8 per cent, according to the vege- 
table, should not be exceeded. The following list shows the vegetables which have been 
most successfully dehydrated when blanched: Beets, Brussels sprouts, cauliflower, green 
beans (shelled), green peas, kohlrabi, okra, parsnips, spinach, string beans, sweet corn, sweet 
potato, white potato. Sucessfully dried without blanching: Cabbage, carrots, celery, 
onion, parsnips, spinach, sweet potato, tomato, turnip. 

The above statement is not final but expresses the best information which it has been 
possible to obtain up to this time. 

5. All dehydrated vegetables shall be free from living insect eggs or cocoons, or other 
insect deposits. 

6. Adequate protection against vermin, insects, molds, etc., shall be provided in the 
factory by the use of suitable tight receptacles or bins for storage and for shipping of the 
vegetables after dehydration. 

7. The preparation of all dehydrated vegetables shall be conducted under cleanly and 
sanitary conditions and shall be subject at all times to inspection by properly authorized 
officers or agents. The methods of handling the finished product shall be such as to preclude 
infection from dust and dirt from floors, implements, or any other source. 

Irish potatoes. — Irish potatoes to be used for dehydration shall be of good varieties, 
sound, and well matured. They shall be free from dirt or other foreign matter, frost injury, 
sunburn, worms, or mechanical means which would make them unsuitable for table use. 
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The potatoes shall be thoroughly washed, peeled, and eyed. After this treatment, if not 
immediately cut up for drying, they shall be kept submerged in clean cold water. The 
form in which the potato i.s to be prepared is not specified, except that in any case it shall be 
blanched (parboiled) to prevent oxidation and blackening. 

The dehydrated product shall not contain more than 10 per cent of moisture and shall 
not be discolored to indicate scorching, or blackened by oxidation. They shall, when soaked 
in water, come back to the natural form and color of the portion used (except granulated) 
and shall be capable of making a satisfactory mashed potato. They shall not be bleached 
by the use of sulphur dioxide or by other chemical means. 

Carrots and turnips. — Carrot-s and turnips should be thoroughly washed, the outer 
skin removed by paring, and then cut in longitudinal slices or strips. The slices are 
blanched by steam or hot water and immediately dried thereafter. The blanching prevents 
oxidation and loss of color. 

The moisture content .should be reduced to less than 10 per cent. No chemicals should 
be used in their preparation. When soaked they should have approximate!}' the color, 
structure, and appearance of fresh slices, and when cooked should have the flavor of tlie 
freshly cooked raw vegetables. 

Onions. — Onions may be dried to the form of slices without blanching, although a short 
steam treatment is often advantageous. They should be dried to a water content of not 
more than 10 per cent (6 to 8 per cent is better) . When soaked back the slices should have 
the crispness, color, and flavor of the raw onion. 

Large quantities of material purchased by the Quartermaster's Depart- 
ment unfortunately did not conform in all respects to these specifications, and 
much of the product must be regarded as of inferior quality.^ It should, how- 
ever, be borne in mind that the industry was still in a formative condition, 
and only a few plants were in a position to turn out products of the high 

quality. 

DRIED MILK 

The advantages of dried milk correspond in a general way to those of 
dehydrated vegetables, but because of the more perishable nature of milk the 
gain so far as shipment and storage are concerned is much greater. 

Milk has been dried in a small way for some years, and on a commercial 
scale for at least a decade. While milk powder has for some time been success- 
fully applied to various culinary purposes, the mere suspension of this powder 
in water does not yield a satisfactory beverage. Not only is the taste and 
appearance of such a suspension unattractive, but since the powder usually 
is made from skim milk the lack of fat greatly decreases the nutritional value. 
The liquid so produced can not be regarded as a substitute for fresh milk. 
Skim-milk powder is a useful source of salts, protein, and milk sugar, but in 
order to obtain the most satisfactory product certain precautions should be 
observed in its manufacture. Only milk of the best quality should be used, 
and this must be protected as carefully as possible from dirt and from micro- 
organisms. The dehydration must be conducted rapidly, yet the milk must 
be held at so low a temperature that little or no change will be produced in 
the proteins. If this precaution be not observed, the familiar "cooked milk" 
taste will be found and possibly disadvantageous alterations in the protein 
constituents. Prepared with the above precautions, milk powder constitutes 
a valuable food. In practice there are two general methods of effecting the 
dehydration — the milk is passed over heated surfaces, or it is sprayed into 
heated air. 

40081°— 26t 14 
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While the success of milk powder in cooking juid ice cream making was 
already demonstrated, for the purpose of the Army interest centered chiefly 
about the possibility of making from the powder a satisfactory beverage capa- 
ble of replacing fresh milk. To prepare such a beverage fr( ni milk ])owder, 
butter fat, and water, special machines have been devised. These machines 
first bring about a perfect emulsification of the unsalted butter, this being even 
finer than that in native milk, and by reason of the temperature at which this 
operation is conducted Pasteurization also is effected. The liquid is then 
thoroughly aerated and promptly cooled. The leading commercial machines 
on the market to-day effect these t)bjocts in a wonderfully perfect maimer, and 
when using butter and skim-milk powder of the highest grade and when care- 
fully operated are capable of producing a beverage greatly relished by those 
fond of fre.sh milk. 

The nutritive value of reconstituted milk appears to be in every respect 
the equivalent of the fresh product, with the exception that the ferments and 
vitamines may have been in part destroyed. At the request of the Surgeon 
General experimentg were undertaken in the department of physiology at the 
University of Kochester to determine the extent of such destruction. This 
work, in agreement with that of other investigators, showed that milk dried 
by the hot-roller process or by the spray process had not sufl'ered any injury 
with respect to the antineuritic or the fat-soluble vitamines, but had lost a 
part of its antiscorbutic substance." 

A number of reemulsifying machines of different makes have been installed 
in the Army and have given great satisfaction. Up to March 1, 1919, the 
following camps or hospitals made use of this method of supplying at least a 
portion of their milk:' Camp Gordon, Ga. ; base hospital. Camp MacArthur, 
Tex.; embarkati(m hospital, Camp Stuart, Va.; Camp Sheridan, Ala.; Camp 
Jackson, S. C. ; Camp Wadsworth, S. C; Camp Funston, Kans. 

Under the best conditions milk is produced regularly in these machines 
with any fat content desired and of excellent quality. The Surgeon General 
had consistently recommended a much larger use of milk as a routine matter 
in the diet of the soldier, and especially in the case of the sick. By a wider 
adoption of reconstituted milk it was easily possible to put this recommenda- 
tion into effect. It was found difficult to obtain sufficient suitable milk for 
forty or fifty tliousand men in the neighborhood of many of the camps, but 
inaccessibility offers no serious handicap to the production of the reconstituted 
product. 

DEHYDR.\TED ME.\T 

The dehydration of meat was studied at length by a member of the food 
and nutrition division of the Surgeon General's Office, at the Harriman Research 
T.,aboratory, New York City.* With meat dehydration is considerably more 
difficult than with vegetables or fruit. Dehydration by simple heating in a 
current of air is impracticable. The first result of attempting to proceed in 
such manner is the formation of a resistant layer on the surface of the meat 
which prevents the drying of the inner part; furthermore, the fat is likely to 
turn rancid by the action of the oxygen of the air. There is also danger of 
partial coagulation. The only method which in the hands of these investi- 
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gators has so far given satisfactory results is dehydration hi vacuo. The out- 
hnes of the process are as follows: The meat, free from hone, is out into small 
pieces, suhjected to v^acuum, and heated to a temperature helow tliat at which 
changes in the protein take place. The vacuum should he continually main- 
tained at such a degree that the vapor pressure of water is greater than the 
pressure within the vacuum drier, thus causing hoiling and evaporation of the 
water from the iimer parts of the meat as well as from the surface. A sidH- 
cient quantity of heat must he employed to enahle the large amount of water 
to he evaporated. 

In practice it was found necessary to modify in several i)articvdars tlie vacuum 
<lriers then on the market, since their construction did not j)ermit of sufficient 
heat being radiated across a partial vacuum. The vacuum drier experimented 
with (Devine drier) was modified in the following manner: In place of the solid 
shelves, special ones of hollow metal were substituted so connected as to allow 
hot water to circulate continuously from below upward. This water was heated 
before entering the drier by steam or a steam coil at 70° C. The temperatures 
of the water as it entered and as it left were observed, and also the temperature 
of the interior of the drier. The meat or material to be dried was placed on 
nickel-wire gauze trays which could readily be run in onto the shelves; by iising 
gauze instead of solid trays, evaporation of water downward as well as upward 
was facilitated. The vacuum was maintained at about 28 inches of mercury, 
and the temperature of the circulating water held at 70° C. ; drying was allowed 
to proceed for 12 to 14 hours. In so far as the temperature of the meat being 
dehydrated is concerned it is noteworthy that, at first when the material con- 
tains most water and is most sensitive to changes due to heat and other agencies, 
it is probable that, because of the large amount of water being evaporated, 
the meat does not rise above 50° C. As dehydration proceeds and evaporation 
with its cooling effect decreases, the meat becomes correspondingly warmer until 
toward the end of the process, when danger of decomposition by heat is least, 
the temperature undoubtedly becomes that of the shelves within which the water 
is circulating. 

Beef contains on an average about 75 per cent of its weight in water. 
When this meat, free from bone, is treated as described above, the loss in weight 
in a 1 2-hour run is in the neighborhood of (55 per cent. A further loss can be 
brought about in the drier by continuing the process longer than 12 hours, 
and no harm will result from so doing; but here a more economical method of 
working is possible. Beef wliich has lost about two-thirds of its weight of water 
when exposed to the atmosphere does not take up water again, but, on the con- 
trary, loses additional water. Therefore, by exposing the partially dehydrated 
meat from the vacuum drier to the atmosphere, preferably in a slow current 
of air for two or three days, further decrease in weight takes place until the meat 
weighs in the neighborhood of 28 per cent of its original weight. Under these 
conditions approximately 10 per cent of its final weight is water. Certain 
precautions must be exercised with regard to this air drying. If the meat 
is not dehydrated sufficiently in the vacuum drier, then in the subse(iuent 
process a dry mold will appear on the surface. This mold is harmless and does 
not spread after the meat is once satisfactorily dehydrated, but it does not look 
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well and should bo avoided. The loss of water should be checked from time 
to time by weighing, and with lean beef it is advisable not to consider dehy- 
dration finished until the loss in weight has reached 70 per cent or more. 

Meat prepared as described in reddish brown color, but on standing 
becomes darker. There was, however, no sign of its having been even partially 
cooked. Bacteriological studies conducted by Dr. F. Hulton-Frankel show 
that this product after removal of surface contamination is sterile. ° Dehy- 
drated meat was kept under different conditions of temperature, in both open 
and closed containers, for a number of months. Chemical analyses of the meat 
before dehydration, immediately after dehydration, and at intervals thereafter 
up to four months, were made. The results showed no marked or dfiep-seated 
changes. Such slight changes as did occur appeared to be of a secondary 
nature, and were so small that they could not be expected to change the proper- 
ties of the meat. Nevertheless, it should be stated that dehydrated meat can 
not replace meat as ordinarily handled. 

PHYSICAL CHEMISTRY OF DEHYDRATION 

The practical methods of dehydrating vegetables already described have 
been sufficiently well worked out to yield products that are usually satisfactory. 
Imperfectly explained difficulties are, however, occasionally met with, to be 
expected in any large technical procedure based almost entirely upon empirical 
processes. The importance to the Army of the dehydration industry justifies 
continued effort to throw additional light upon its limiting conditions. But 
little is known of the nature of the proteins and enzymes of the common vege- 
tables, yet it is possible that these have considerable effect in determining the 
character of the finished product. 

The proteins of potatoes,* carrots, and tomatoes were studied, their isoelec- 
tric points determined, and the state in which they exist pointed out.' The 
acidity of the juice of these vegetables was estimated with the concentration 
cell, and the solubihty (precipitation) of the proteins in the juice at different 
hydrogen ion concentrations noted. Recent investigations have suggested the 
course of certain chemical reactions that involve changes in the solubility of 
proteins. The latter seems to be largely dependent upon ionization as 
amphoteric electrolytes; the combination of the protein molecule with acid or 
basic radicals effects a change in the solubility of the protein in the sense that 
compounds of protein with simple acids or bases generally are more soluble 
than uncombined proteins; some special peculiarity in the behavior at a certain 
reaction of the free protein molecule, the so-called isoelectric point. In the 
neighborhood of the isoelectric point protein substances are usually less soluble 
and less swollen than at other points. While the scientific observations gov- 
erning this matter are of recent origin, the empirical fact has long been known; 
and both in the laboratory and in industry the preparation of proteins has 
been based upon variations in solubility depending on differences either of 
reaction or concentration of electrolytes. 

^ With the exception o( a small amount of proteose only one well-deflned protein was isolated from the potato — the 
globulin tubtrin. It is present to the extent of from about 1 per cent to 2 per cent in the Juice, and can be isolated and 
prepared from it or from the sodium chloride extract of the whole potato. 
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The determination of the isoelectric point depends upon the fact that by 
reason of their amphoteric properties protein can migrate to either cathode 
or anode, and the direction of the migration is dependent upon the hydrogen 
ion concentration; at the isoelectric point no migration occurs. Accordingly 
the isoelectric point is the measure of the relative strength of the protein as 
acid or base. The isoelectric point of the proteins of the vegetables mentioned 
was determined by the method of cataphoresis. The technique described by 
Rona and Michaelis '° was so modified as to meet the needs of the research 
being considered. 

The hydrogen ion concentration of the juice of the potato is slightly less 
than 10"° N. If the juice is freed from suspended material — mostly starch — 
by filtration through pulp the hydrogen ion concentration is further reduced 
to about 10^' N. A precipitate separates upon the addition to the juice of 
either acids or alkali. These precipitates disappear upon adding an excess of 
the precipitant. Differences in the amount of electrolyte present have a very 
large influence upon the behavior of this acid or alkali precipitation. The 
maximum solubility of the protein in the juice was found to be at the natural 
reaction of the potato; and the maximum precipitation when hydrochloric 
acid was added occurred at slightly greater than 10~* N. The acid precipita- 
tion was much the larger, but both were very incomplete. In comparing the 
juice of fresh vegetables with that from dehydrated vegetables to which the 
proper amount of water had been added (and ground and extracted as de- 
scribed later), it was found that less acid and more alkali were required to 
bring the juices of dehydrated products to given hydrogen ion concentrations 
than with fresh vegetables. This difl;erence was greater with air-dehydrated 
products than with vacuum-dehydrated. It seems to point to changes in the 
contained protein. 

In the electric field protein in the juice at natural reaction migrates toward 
the anode. It exists therefore either as a simple salt of a base or in combina- 
tion with very weak acid. In conformity with either of these deductions is 
the observation that the charge of the protein is not changed by increasing 
the alkalinity of the juice. The direction of the migration of the protein is, 
however, reversed by the addition of acid. The direction of migration changes 
at a slightly lower hydrogen ion concentration than 10~^ N. At that reaction 
the protein does not migrate in either direction. It exists, therefore, uncom- 
bined at its isoelectric point. The numerical value of this point reveals that 
the acid property of this protein predominates over the alkaline. 

The behavior of the protein of the carrot is remarkably similar to that 
of the potato. The reaction of the juice, the isoelectric point, and amphoteric 
constants of the protein in both vegetables are essentially identical. The 
juice of the carrot is also precipitated by both acid and alkali, the maximal 
precipitations occurring at the same respective reactions; but in the case of 
the carrot the precipitation by alkali is considerably greater than with the 
potato. 

The juice of the tomato behaves quite differently. By reason of a high 
concentration of the organic acids (chiefly malic, phosphoric, and citric), the 
juice of the ripe tomato has a hydrogen ion concentration of nearly 10~^ N. 
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Filtering the juice reduces this to nearly lO^'^ N. The protein of the unfiltered 
juice usually migrates to the cathode. A slight reduction of the acidity reverses 
the sign of the ])rotein; the latter, therefore, exists near its isoelectric i)oint 
and prohahly slightly on the acid side of it. 

The enzymes, including oxidase, peroxidase, catalase, and amylase of 
cabbage, carrot, yellow and white turnip, tomato, and ])Otato juices were 
studied at different hydrogen ion concentrations. The preparation of the 
fresh vegetables used in this work was as follows: The carrots and turnips 
were scraped, the ])Otatoes peeled, the outer leaves of the cabbage removed; 
the vegetables were then weighed, ground finely in a meat cho{)per, and squeezed 
through muslin by hand until as much extract as possible was obtained The 
tomatoes were cut and then similarly squeezed. The extract was in each 
case strained through fresh muslin a second time to remove the coai"ser par- 
ticles which had been forced through the first muslin. The residue was 
weighed and its moisture content determined by drying to a constant weight 
at 100° C. The volume of the extract was measured and its hydrogen ion 
concentration determined. The hydrogen ion concentration of all the vege- 
tables mentioned, with the exception of tomatoes, was found to be in the 
neighborhood of j)H 6. The air-dehydrated vegetables were specially pre- 
pared by blowing a current of heated air (40° C. to 65° C.) for from 18 to 60 
hours over the vegetables until the substance was sufficiently dried. Some 
commercial prej)arations were also bought in the open market. The vacuum- 
dehydrated products were prepared by heating the sliced vegetables at 55° C. 
to 65° C. at 40 mm. to 50 mm. pressure for 8 to 12 houi-s. The moisture was 
then determined in these j)roducts by drying to a constant weight at 100° C. 
The nitrogen was determined by the Kjeldahl method and the ash by ignition 
to a constant weight. 

To obtain the juice from the dehydrated vegetables, the average amount 
of water lost at dehydration was added and the mixture allowed to stand for 
20 minutes and then passed through a food chopper; the chopped vegetable 
was then returned to the water in which it had been soaked, ground with it in a 
glass mortar and allowed to extract for 30 minutes, crushed through muslin 
and treated as with fresh vegetables. In preparing in this way the juice from 
dehydrated vegetables it was found that no more enzyme was extracted by 
treating in the manner described for 2 hours or even longer than when the 
extraction terminated at the end of 30 minutes. It was also found that if the 
extraction was long continued there was some deterioration or loss of activity 
in the enzymes. 

There is no one method for testing for the presence of enzymes; however, 
a number of different reagents have been proposed, which under proper circum- 
stances are capable of demonstrating qualitatively the presence of particular 
enzymes. The results of the various tests used may be summarized as follows: 
(1) The enzyme reaction of all the vegetable juices studied was destroyed by 
heating to boiling for several minutes. (2) The oxidase reaction with carrot, 
yellow and white turnip, and potato juices was greatly increased on dilution. 
Evidently some substance (chemically unsaturated) was present which com- 
bined with the oxygen preventing it from taking on the reagent. (3) There is 
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no well-defiiiod optimum hydrogen ion concentration for oxidase, peroxidase, 
and catalase. In general terms, however, it may he said that they were more 
active in the more allvaline solutions, the most favorahlc range being between 
pH 7 and 10. They were inhibited in a markedly acid solution, pH 2 and 3 
for the oxidase and peroxitlase, and pH 4 for the catalase, except in the case 
of the tomato. On the other hand, inhibition occurred in these enzymes in 
some cases at pH 11 or 12. (4) With regard to the changes brought about by 
dehydration on the behavior of these three enzymes, vacuum-dehydrated 
cabbage and carrots gave a stronger oxidase reaction that did the fresh. In 
every other case the enzyme action was less in the juice from the dehydrated 
vegetable than in that from the fresh. As regards the difference between the 
vacuum and the air-blast methods of preparing the vegetables, the enzymes 
were more completely destroyed in the latter. The enzyme test on the solid 
residues from the extraction also showed that air-dehydration casued greater 
destruction of the enzymes than did vacuum-dehydration. (5) The amylase 
action in the case of cabbage, carrots, and white turnips was most active at 
about pH 6. With yellow turnip juice the optimum action extended from 
pH 4 to 7. From these figures it is apparent that for this enzyme the optimum 
reaction corresponds with that naturally found in the juices. Using the 
Wohlgemuth method, a number of experiments were carried out to determine 
the effect of the presence of various salts on the amylase activity. Little 
difference was found as the result of the addition of salts, which would indicate 
that the concentration of electrolytes, as well as the reaction, in natural juices 
is such as to give about the optimum conditions. The effect of dehydration 
on the amylase activity is the same as with the other enzymes; that is, it is de- 
creased in every case, and with a greater decrease in the case of air dehydration 
than vacuuna dehydration. Experiments were further instituted in order to 
compare the activity of the juice with that of the solid residue of cabbage and 
yellow and white turnips. These experiments showed that two-thirds or more 
of the total activity was contained in the juice. 

CHEMISTRY OF MEAT SPOILAGE 

While to the expert inspector the gross appearance of meats is usually a 
safe guide in determining whether the material is or is not suitable for human 
food, for less skillful persons some more exact test is highly desirable. With 
this object in view, a study of the possibility of finding some simple chemical 
test to determine the suitability of meat for consumption was made at the 
Harriman Research Laboratory in New York City at the direction of the chief 
of the division of food and nutrition, Surgeon General's Office." The work, 
begun in the spring of 1918, rapidly expanded until it included an elaborate 
study of the nonprotein compounds found in meat, of the action of various 
bacteria on meat, and of the toxicologj- of meat poisoning. 

It was decided to estimate in fresh meat and then in meat which had under- 
gone progressive degrees of spoilage the ammonia, nonprotein, purines, creatine 
plus creatinine, and residual nonprotein nitrogen. In addition a number of 
experiments with amino nitrogen were made by the Van Slyke method, but the 
conclusion arrived at was that the quantity of amino-acid present would be a 
measure of autolvsis rather than an indication as to whether the meat liad 
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suffered injurious deterioration. The methods used for these various estima- 
tions in meat were necessarily modified from those previously proposed for 
other materials, and in some cases the degree of novelty amounted actually 
to new processes. 

A new method for the isolation of methylguanidine was worked out. 
The object was to determine whether this higlily toxic substance is present in 
fresh or only slightlj' decomposed meat. This was found not to be the case, 
and there was no positive evidence that it occurs oven when extensive decom- 
position has taken place. 

As toxic substances were suggested the possible formation by bacteria of 
histamine from histidine, and of tyramine from tyrosine, as well as possible 
degradation of products from carnosine and tryptophane. Also it is possible 
that studies of the action of bacteria on pure purines might be of value. In 
badly decomposed meat methylguanidine may perhaps be the toxic substance. 
However, in the work at the Harriman Laboratory neither this nor other toxic 
products in amounts sufficient to have caused poisoning were obtained. Cer- 
tain definite conclusions can, however, be drawn. Most of the cases of meat 
poisoning which have been described in the literature have been due to the 
presence of bacteria either in the animal before slaughter or to contamination 
after slaughtering. At least two well-authenticated cases of heat-stable toxins 
found in meat from animals infected while living have been described. Prac- 
tically all other poisonings could have been avoided by sufficient cooking or 
heating of the meat. In the work described in this chapter there was no evi- 
dence of the formation of heat-stable toxins. Careful inspection of the living 
animal and of the meat immediately after slaughtering would eliminate the 
probability of the formation of heat-stable toxins by virulent strains. If after 
slaughtering the meat becomes infected, heat-stable toxins do not appear to 
be formed, but the bacteria must be killed. Thorough cooking will reduce the 
danger of poisoning to a minimum. From the taste, looks, or odor of meat it 
is not possible to say definitely whether a poisonous substance is or is not 
present; but meat in which the above criteria arc unsatisfactory may be 
assumed to be invaded by bacteria, and if any use is to be made of such meat 
most thorough cooking is to be insisted upon. The flesh of animals suspected 
of infection witli organisms of the paratyphoid group should never be used for 

food. 

PHYSICAL CHEMISTRY OF BREADMAKING 

When, early in the war, it became evident that there was certain to be a 
considerable shortage of wheat, it was realized that the use of other grains as 
substitutes would soon become necessary. It is, however, a well-known fact 
that wheat alone, with possibly the exception of rye, is capable of producing a 
light, satisfactory bread. It is also well known that this peculiar power of 
wheat flour to give a dough which can be properly raised by the gas generated 
during the fermentation produced by yeast is due to gluten. The coherent 
gluten imparts the peculiar tenacity and elasticity on account of which the 
dough can be stretched and distended so as to assume the cellular texture of 
bread, when the volume of the dough may have been increased four or five fold. 
No other constituent in the flour of wheat or any other grain possesses the 
necessary physical properties. 
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While the above facts are matters of common knowledge, the scientific 
conditions governing the usefulness of gluten in this connection have never 
been worked out. Deeming it wise to learn as much as possible concerning 
the essential nature of this interesting substance and its action in bread before 
attempting to find a substitute for it, Dr. Carl L. Alsberg, Chief of the Bureau 
of Chemistry of the Department of Agriculture, together with Prof. L. J. 
Henderson, of Harvard University, laid out an extensive course of research 
concerning its physico-chemical properties and in general the physical chemistry 
of bread making.'- Upon their invitation by the Surgeon General, through 
his division of food and nutrition, to cooperate, several officers of that division 
were detailed to cooperate with Professor Henderson. The investigation was 
divided originally into a series of problems, beginning with the simplest and 
most abstract and proceeding to the most complex and most concrete. 

Since the known facts seemed to point to the collodial properties of the 
proteins, glutenin and gliadin, which compose gluten, as the significant factors, 
the first study undertaken was on the equilibria between these proteins (in 
suspension or solution) and various acids and bases. These investigations 
were carried on by means of concentration cell measurements of the hydrogen 
ion concentration, with observations upon the electrical conductivity and upon 
the solubility and swelling of the proteins. In this way was determined the 
precise characterization of the avidity of each protein for acids or bases at 
varying hydrogen ion concentration. Essentially the relationship amounts to 
a salt formation between the amphoteric proteins and the simple acid or base. 

The second stage of the investigation consisted of a stud}' of the collodial 
properties of gluten in the presence of a variety of solutions of electrolytes. 
These experiments showed that gluten behaves like the proteins of which it is 
chiefly composed. Studies of the viscosity were undertaken and also an 
investigation of the influence not merely of acids and bases, but also of a variety 
of salts. 

The third stage of the investigation consisted of the extension of these 
methods to the study of dough. It was found that the results previously 
obtained concerning the purified proteins and then the gluten itself were also 
applicable to dough. The viscosity of dough was measured directly by a vis- 
cosimeter. These measurements showed that there is a well-marked minimum 
of viscosity at a definite hydrogen ion concentration; but, in addition to this 
factor, some influence is also exerted by the amount of electrolyte present. 

The fourth study consisted of an examination of the alcoholic fermentation 
in the dough and involved observations upon the growth of j'east in dough at 
different hydrogen ion concentrations. The addition to dough of weak acids, 
as lactic or acetic, favors the production of carbon dioxide and consequently the 
rapidity of rising.'^ The amount of acid that may be advantageously added 
can best be judged by determining the acidity of the baked loaf. This can 
readily be done by allowing to fall upon a slice of bread a few drops of a weak 
solution (0.02 per cent in 60 per cent alcohol) of methyl red. It was found that 
the most favorable acidity is indicated when the methyl red just turns from 
orange to full red. In bread making the acidity of the dough at the time of 
baking appears to be the most important variable factor. In addition to meas- 
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uroments of the rate and magnitude of the rise of the dough, observations were 
also made reganhng the leakage of carbonic acid. It is a well-known practical 
fact that as the dough expands more and more the loss of gas increases, because 
the surface of the dough becomes greater, while the walls of the gas-containing 
cells grow more thin and leaky. When the loss of gas becomes nearly as great 
as the production, the loaf must be baked, regartUess of size; and it is therefore 
evident that the more tenacious and elastic the dough the larger will be the 
volume before baking becomes imperative. 

Along with the basic studies described above were conducted a large number 
of practical experiments in the actual baking of loaves containing considerable 
amounts of substitute flours.'* With these substitutes the tlough is always 
■'short"; that is, it does not hold together and show the proper distensibility, 
and so can not retain the carbon dioxide that is produced within it. Substitut;e 
flours, with the possible exception of rye, do not contain any naturally occurring 
substance capable of replacing the gluten of wheat. Such a substance has, 
however, been found in the protein of serum. Many experiments have shown 
that the addition to a mixed flour of 2 or 3 per cent of dry powdered serum 
(which must be freely soluble) yields a dough quite as easy to handle as that 
produced from pure wheat flour. 

The loaf resulting from such a mixture containing serum is larger, more 
elastic, of better color and texture, and in all respects superior to loaves made 
from the same mixture but lacking the serum. Such bread is perhaps in some 
particulars inferior to that made from pure wheat flour, but, nevertheless, pos- 
sesses certain important finalities of its own, and the use of this expedient in 
bread making appears to be in all respects perfectly justifiable. 

The disease known as "rope" in bread is produced by the action of micro- 
organisms, the spores of which in the center of the loaf survive the heat of the 
oven and later when the bread has cooled to a favorable temperature develop 
and attack the loaf. Their growth is rapid at 80° F., which explains the relative 
frequency of epidemics of rope during summer weather. Fortunately, the rope 
organisms can develop only in media of low acidity.'" Bread which is sufficiently 
acid is ((uite immune, and this fact can be depended upon to prevent the disease. 
One of the tasks undertaken at the Wolcott-Gibbs Laboratory was to ascertain 
the minimum acidity which would make bread safe, and then to find a suitable 
indicator by which any Army baker could immediately learn whether the desired 
acidity was present. It was fortunately found that that acidity which was most 
favorable for the general purpose of bread making, at least as practiced in 
America, is also sufficient to safeguard the bread.'' It was found that the rope 
can not develop if the acidity exceeds about 10 '' N. A safe acidity is indicated 
by a full red color of the intlicator methyl red, the use of which has already been 
described in connection with the most favorable reaction for baking. Bread 
should be adjusted to this degree of acidity, especially when there is danger of 
an epidemic of rope. This is best done by the addition of increasing amounts of 
acid to the dough of successive batches until the baked loaf gives the desired 
color with the indicator. Generally the right amount of lactic acid is between 
1 and 2 pounds of the commercial product per barrel of Hour. Since wheat sub- 
stitutes usually have the power of combining with more acid than has wheat 
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flour, the substitutes neutralize to some extent the acidity of tlie dough; and 
therefore the larger the proportion of substitute the greater is the amount of 
acid that must be added to bring the bread to the desired acidity. 

ANALYSIS OF FOOD AND WASTE 

One of the functions of the division of food and nutrition was to investigate 
the suitability of the soldiers' feeding. This study was concerned primarily 
with the Army ration (see Chap. VII), but, by reason of the mess savings and 
of the post exchanges, the dietary actually consumed by the soldiers in training 
included most of the commercial food materials and nonalcoholic beverages 
sold in this country. Consequently, questions concerning the value of a large 
variety of products were continually arising. In order to answer these ques- 
tions intelligently, analytical data were collected from many sources, but it 
was also necessary to make a large number of special analyses. Concerning 
some products no figures were available, while in the case of others there was 
reason to believe that changes in composition had occurred. 

This analytical work was made possible through the cooperation of the 
Department of Agriculture and the kindness of the Chief of the Bureau of 
Chemistry. The various laboratories of the bureau throughout the country were 
cheerfully made available, and in four of them, those at Washington, New York, 
Savannah, an<l New Orleans, officers and specially ([ualified enlisted men of 
the division of food and nutrition were detailed to this duty.'" The regular 
civilian personnel of the laboratories also devoted such time as was possible 
to furthering the work. 

The total number of analyses made to March 15, 1919, amounted to 
nearly 2,000, and included a wide variety of products. These are enumerated 
bek)w with the number of analyses made: 



.\nalyses 

Ice cream 4 

Iin])urities, alkaloids, poisons 102 

Milk, evaporated 824 

Mincemeat, sausage 10 

Mi.scellaneous foods (1 analysis of 

each) 79 

Oil, cottonseed and olive 9 

Pudding, ])owders for 3 

Sugar, sirup, honey 19 

Vinegar 3 



Beverages: Analyses 

Alcoholic 3 

Nonalcoholic 40 

Baking powders 5 

Beans, soy 1 6 

Butter, cheese, oleomargarine, lard__ 20 

Candy, jams, preserves 41 

Canned goods 60 

Coffee 4 

Coloring, artificial 7 

Fat in grease 15 

Flavoring extracts 19 

Flour, bread, crackers 68 

Fruits, dried 14 

In addition to the above, there were made in connection with camp surveys 
some analyses of sewage and about 550 analyses of garbage. Fully one-half of 
the latter were done by the personnel of the Bureau of Chemistry. 

Frequent subjects of inquiry were the composition or healthfulness of 
various nonalcoholic drinks. These were sold at the canteens and were con- 
sumed in large (juantities. They offered ready opportunity for sophistication, 
particularly in the direction of stimulants and narcotics. The composition of 
many of these beverages had already been determined by the Bureau of 



Total analvses of foods 1, 355 
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Chemistry, but they increased in number so rapidly that it was necessary to 
make additional analyses in order to cover even the more common ones. The 
unsatisfactory character of many of them, together with the fact that they are 
often prepared by hygienically irresponsible business firms, or even small 
tradesmen, who cared nothing about the physiological desirability of their 
product, caused the Surgeon General's Office to issue on September 11, 1918, 
a cautionary circular to all division and camp surgeons recommending that the 
use of artificial soft drinks be discouraged, but pointing out that natural fruit 
juices put up without antiseptic are usually free from objection other than 
their relatively high cost. 

Evidence of poison intentionally introduced was carefully searched for and 
was not established. Among the 102 analyses shown above for "impurities, 
alkaloids, poisons," a few samples showed some glass, but it was uncertain 
whether this had found its way into the food by accident or had been intro- 
duced with malicious intent. While the latter may occasionally have been the 
case, it is certain that attempts at poisoning soldiers were much less common 
than was popularly supposed, even if they occurred at all. 

It will be observed that of 1,355 food analyses considerably over half were 
to determine the character of evaporated milk. Such milk is required to 
contain not less than 25.5 per cent of total solids and not less than 7.8 per cent 
of milk fat.'' Because of the imiversal employment of this milk as a part of 
the ration, and because Army supplies were furnished by several different 
manufacturers, it became necessary in order to insure adherence to the standard 
to analyze a large number of specimens. 
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CHAPTER X 

WATER SUPPLIES AND PURIFICATION PLANTS 

GENERAL CONSIDERATIONS 

Water supply and sewerage problems were studied in relation to con- 
struction and in connection with the various camps, and plans for these utilities 
were developed locally. Recommendations regarding plans for water and 
sewers were made to the central office of the cantonment division in Washing- 
ton, where they were approved or changed as was found to be necessary, and 
construction was then eventually authorized.' In most cases this work was 
completed without reference to the Medical Department, although much of 
it had a very distinct sanitary bearing. 

While our large camps and cantonments were being constructed, aviation 
fields also were being established and constructed, under the supervision of 
the buildings and grounds section. Department of Military Aeronautics, inde- 
pendently of the cantonment construction division of the Quartermaster 
General'.s Office.- The water supply, sewerage, and other engineering prob- 
lems at aviation fields were handled by representatives from the construction 
department (aviation) assisted by civilian engineers who were assumed to be 
somewhat familiar with the local conditions.-^ Also, other camps, designed for 
various departments or corps, soon were started, usually under the direction 
of the branch of the Army most concerned, and many of the water-supply, 
sewerage, and other utility problems in these camps were undertaken by 
various officers of the Army, assisted by civilian consulting engineers, without 
reference either to the cantonment division or to the Medical Department.^ 

On the beginning of construction work at the large camps an experienced 
medical officer, assigned to each as camp surgeon,'^ assumed supervision over 
sanitary matters, though having in large part to adjust himself to conditions 
as he found them. After the arrival of the camp surgeons, when extensions 
and additions to the utilities were made, this was done with the knowledge 
of the Medical Department. That these were accomplished was in many 
instances chiefly due to the energy and initiative of the Medical Corps and 
Sanitary Corps officers on duty at the camps." Through the reports of these 
officers, and from various other sources, the division of sanitation in the Office 
of the Surgeon General was kept informed of the local conditions, and soon a 
spirit of cooperation developed between the construction division and the 
Medical Department, manifested both in Washington and in the field, whereby 
the design and the operation of the utilities were much improved. 

Prior to the World War the utilities at Army stations had been operated 
by the post quartermasters, assisted by limited numbers of enlisted men and 
civilians.' Now, because of the great size of the utilities at the new camps 
and cantonments, and the many complicated problems involved in their 
management, a special force for their maintenance and operation was found 
necessary-; this functioned under the nominal supervision of the local camp 
222 
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quartermaster concerned.' The difficulties became so great, however that on 
July 2, 1918, a new and separate organization, known as the maintenance and 
repair branch, was authorized ' and made independent of the Quartermaster 
Corps. This branch was a section of the construction division and had cliarge 
of the operation of general utilities, and of the maintenance and repair of roads, 
walks, wharves, buildings, water works, and sewerage plants. A great effort 
was made to secure and commission experts and to place them in charge of 
the utilities at each station.. A central office was maintained at Washington, 
which exercised control over the local utility organizations. 

At first, immediately after the completion of the utilities at the aviation 
fields, their operation was supervised by the Government superintendents of 
construction, but this policy was later changed and maintenance officers were 
appointed from the personnel at each such post by the commanding officer.* 
With the advisory assistance of a Medical Corps or Sanitary Corps officer, the 
maintenance officer then had immediate charge of water supply, sewerage, 
sewage treatment, etc., working under the general supervision of the buildings 
and grounds section, Air Service praperty division.* 

While ordinarily, as just stated, officers of the Medical Corps were the 
technical advisers of the officers in charge of utilities, in some instances the 
camp sanitary engineer (an officer of the Medical Department), or one of his 
assistants, was placed in complete control of water purification and sewage- 
disposal plants.' The camp sanitary engineer was available for advice and 
consultation whether in charge of operation or not. Some municipalities 
which furnished water to military establishments proved to be unable to meet 
the sanitary specifications as to quality, and in a few instances Sanitary Corps 
officers were placed in immediate charge of such water-purification plants, 
supervising the treatment of water furnished to city and camp alike.'" 

QUANTITIES OF WATER 

Many obstacles were encountered in designing water works, though many 
of these were anticipated, and to a considerable extent overcome, by the adop- 
tion of certain general principles in the plans and specifications. After a care- 
ful study by the water supply officers of the construction division, in cooperation 
with the Council of National Defense, it was decided to design the plants for 
the National Army camps on the basis of a daily consumption of 55 gallons per 
capita, with suitable provision of storage and booster pumps for supplying the 
peak consumption." Pressures were intended to be held roughly within the 
range of 60 to 85 pounds per s(iuare inch, the lower being considered sufficiently 
great to provide adequate fire protection, and the higher the maximum safe 
working pressure for the distribution system.'^ Three typical layouts for the 
grouping of the buildings in camp were developed by the camp planning section, 
known as the "straight line," the "square," and the "horseshoe," of which 
examples are found, respectively, in Camp Dodge, Camp Funston, and Camp 
Lee." Even with the modifications in groupings which proved necessary 
in some instances, the section was able to develop economical standard layouts 
for the three types of water distribution involved, including the location of 
mains, valves, and fire hydrants, etc. 
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Tlie amount of water to be provided was a matter of great concern, and it 
was discussed thoroughly before deciding to aUow 55 gallons per capita daily 
at the National Army camps, which was equivalent to about 50 gallons per day 
for each man and 15 gallons per day for each animal, on the assumption that 
there would be about one animal for each three men.'^ ' This was much more 
water than was supplied in the European cantonments,'^ and it was nearly 
double the minimum amount stated as necessary for permanent camps, when 
provided with bathhouses and sewer systems.'" On the other hand, it was less 
than one-half the average quantity of water actually supplied to the majority 
of Regular Array posts throughout the United States before the war. 

The same factors which influen'ce the quantity of water used by a munici- 
pality apply in large degree to military consumption in camps of this character. 
Among these are the domestic requirements for cooking, drinking, bathing, 
flushing toilets, washing clothes, etc.; leakage from mains and distribution 
system and from plumbing; careless waste by individuals, and legitimate uses 
of water for industrial purposes (in the camps these were practically confined 
to heating plants, laundries, railways, ajid fire fighting). Theoretically at 
least, waste of water in the military service should be controllable much more 
effectively than in a municipality, because of the following facts: The individual 
soldier may be held to stricter accountability for the water used; the relative 
compactness of a camp results in a reduction of distributing mains, service 
pipes, and fixtures per capita, as compared with civil practice; at the military 
stations under discussion the plumbing was new and practically all exposed, 
so that leakage was limited and was promptly discoverable and easily 
preventable. 

In National Guard camps complete sewer systems were not installed 
until the fall of 1918, although adequate shower-bath and washing facilities 
were provided from the outset, the waste water being carried off by surface 
ditches.'" It should be remembered that the frame structures at this type of 
camp were limited to warehouses, mess halls, kitchens, bath shelters, and 
latrines, the men being housed in tents. The quantity of water to be supplied 
these tent camps was originally based on a consumption of 35 gallons per capita 
daily," and therefore the supply systems were designed on a somewhat smaller 
scale than those at the National Army cantonments. In the National Army 
cantonments distributing pipes up to IG inches in diameter were used whereas 
at the National Guard camps all the original mains in the distribution system 
were 6 inches in diameter;'* consequently with authorization of sewer systems 
for the National Guard camps, which was in point of fact effected, it became 
necessary to plan extensions and enlargements in the sources of supply and in 
the distribution systems; a daily allowance of 55 gallons per capita was then 
provided for these camps also.'^ 

The water consumption in aviation fields practically always, as it proved, 
was in excess of 55 gallons per capita.'^ The figures on record for these camps 
are not as reliable in most instances as those from other classes of stations. 
This higher consumption was probably due in part to the fact that the develop- 
ment of water supplies for the relatively small aviation fields was not so difficult 
as for the divisional camps, and consequently with an ample supply, as is always 
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the case, no such vigilance was exercised in Umiting use and preventing waste 
as was displayed at the larger stations. Many instances of excessive leakage 
from wooden pipes in aviation fields are of record, and it is believed that a 
considerable part of the higher consumption mentioned may have been due to 
wastage." 

A particular example of such wastage was recorded at Kelly Field, Tex.,'" 2° 
which was one of the two largest aviation stations. At this field 140 latrines 
were installed, consisting of several lengths of 12-inch or 15-inch sewer pipe 
laid horizontally with an open "J in each section, the long arm of which faced 
upward. Each T was fitted with a wooden seat. The lower end of the hori- 
zontal pipe line connected through a reducer and trap with the sewer system. 
A small reservoir constructed of two or three sections of sewer pipe erected ver- 
tically received a continuous flow of water from a cock on the end of a 1-inch 
water line from the nearest main, and it discharged intermittently through the 
horizontal pipes described by means of a Miller automatic syphon, thus flushing 
the contents into the sewer. It was intended that the water in the reservoir, 
amounting to 45 gallons, should be discharged through the latrines at intervals 
of 15 minutes. The interval was regulated by the rate of flow of water through 
the cock. The difficulty of economical operation lay in the fact that an ordinary 
water cock could not be regulated for so small an amount as 45 gallons in 15 
minutes, and, further, if the latrine were in service at night the same quantity of 
water was necessary for the infrequent use as was necessary in the daytime 
when the latrines were in almost continual use. At the time of an inspection 
of this camp by an officer from the sanitary engineering section of the Surgeon 
General's Office, the portion of the camp in which these latrines had been 
installed was not occupied, but practically none of them had been shut off. 
The reservoirs were filling and discharging at intervals of less than six minutes, 
thus occasioning an immense waste of water. At that same time a water short- 
age at this field was considered imminent, yet practically 500,000 gallons per day 
were being wasted, incidentally overworking the sewage-disposal plant. For- 
tunately occurrences of this sort were rare. 

The amount of water used varied with the season and also somewhat 
with the station. In a few of the National Army cantonments the barracks 
and other buildings were heated by steam, there being usually a boiler house 
for each regimental area. These plants were not equipped with return-flow 
pipes for water of condensation and consequently consumed from 600,000 to 
1,000,000 gallons of water daily, which amount, based on an average population 
of 40,000, represented from 15 to 25 gallons per capita, or from 27 to 45 per 
cent of the total supply allowed for each individual.-' Of course these plants 
operated only in winter, when the use of water for certain other purposes was 
reiluced. Originally many of the camps were not provided with laundries or 
ice plants. In some the water required for locomotive boilers was not as 
great as in others. During the summer, under the conditions of military' life, 
in these camps with an exclusively adult male population generally engaging 
in strenuous outdoor exercises in the high temperatures which so often prevailed 
throughout the day at most of the stations, and oftentimes amid clouds of 
40081°— 26t 15 
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flying dust, a greatly increased use of water occurred, not only for drinking and 
bathing but also for washing clothing, sprinkling roadways and areas about 
the buildings, and cleaning kitchens and dormitories. Furthermore, many of 
the distribution systems involved the use of large quantities of wood-stove 
pipe, and as a result there was in such stations a higher loss from leakage than 
in others equipped with mainly cast-iron or steel pipe, which suffered com- 
paratively little in this respect. Delousing, especially in the port camps where 
this was carried out on a large scale within a very limited time, involved the 
use of great quantities of water. 

Notwithstanding the efforts made to keep the per capita consumption 
low, most of the large camps exceeded the figure of 55 gallons daily during a 
large part of the year, although it was apparent during the latter period of their 
occupation that this standard was proving approximately sufficient and that 
in some instances even a less quantity of water was being used." Following 
demobilization, with the low average populations in the camps, the per capita 
consumption greatly increased, as was to be expected largely because leakage 
was practically constant, whether the camp was fully occupied or not, and 
actually increased as plumbing fixtures and distributing mains rapidly fell 
into a state of poor repair. 

Holding in mind the factors just discussed which governed the variations 
in water consumption at the different camps and cantonments, it should be 
recognized that exceptions to the general rule were justified and that the 
quantity of water necessary per capita can not be considered the same for all 
camps, regardless of latitude, purpose, and other circumstances. Fifty-five 
gallons daily may be considered as having been sufficient in ordinary weather 
for camps with low industrial requirements and low leakage factors, even 
though strenuous efforts were constantly necessary on the part of the officer 
in charge of the utility to prevent excessive use. These measures took the 
form of carrying much lower jiressures on the distributing system than originally 
were provided for, of reducing the capacity of the sprinkler heads in shower 
baths and of reconstructing the reservoirs in flush toilets so that smaller quan- 
tities of water per flush were delivered." In camps with high industrial 
requirements, such as those provided with steam heating plants, laundries, 
ice plants, etc., in those where wood pipe formed a considerable part of the 
distribution system, and in many others during hot, dry, dusty seasons, par- 
ticularly if located in the South, a daily allowance of "55 gallons per capita 
can not be regarded as having been sufficient. It is clear that no camp should 
be provided with a water supply based so inflexibly on this quantity that 
restrictions on the free legitimate use of water may become necessary. 

SOURCES OF WATER SUPPLY FOR CAMPS 

Among the many matters requiring consideration in connection with the 
selection of suitable camp sites, water supply, although of recognized impor- 
tance, was only one factor and not the controlling one. Therefore, in many 
instances, the problem of providing suflicient potable water proved to be 
extremely complicated, and it often became necessary to choose sources of 
supply which would not have been considered favorably, had sites more appro- 
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priate from this stand])oint been selected originally, or thereafter had more, time 
been available for locating or developing other water sources. This was the 
case, for instance, at Camp Dix, N. J., where one of the strong arguments 
advanced for the site, which was near Wrightstown, was the abundant supply 
of wholesome well water said to be easih' available in the vicinity of the camp.'"'^* 
After a hurried but adequate investigation by experts, a supply of easily 
purified surface water from Rancocas Creek, of undoubted adequacy, was 
chosen, rather than a supply from wells, which was apparently limited. At 
Camp Pike, Ark., the city supply of Little Rock, having the Arkansas River 
as its source, and necessitating 6 miles of main pipe line and two booster pump- 
ing stations in order to get the water into camp, was chosen rather than to risk 
the development of a ground-water supply at a great loss of time, although 
water was obtainable through wells in a location somewhat closer to the camp 
than was the city supply.'"' -^ 

Wherever possible, supplies from near-by municipalities were selected in 
preference to developing independent sources, the main idea being to conserve 
time, materials, and money, particularly time. But all camps were not 
situated in close proximity to cities, and in some instances the city supplies 
were not acceptable from the standpoints either of dependability or quality, 
or perhaps both. In fact, some of the city supplies which were utilized proved 
madequate to furnish the water desired, and it became necessary for the 
Government practically to rebuild a number of the municipal plants and to 
take over the operation of a few." 

In all over 275 water-supply projects were undertaken by the Army — 
approximately 111 were in camps, cantonments, and aviation stations, the 
remainder being in ordnance plants, storage depots, hospitals, etc. There 
were 50 very large stations to be supplied, including the 32 National Army 
and National Guard divisional camps, 10 special training camps, 3 embarka- 
tion camps, 2 port terminals, 2 aviation concentration camps and flying fields, 
and 1 large arsenal.'" 

Bearing in mind the original intention that the National Guard camps 

should be of more temporaiy character than the National Army cantonments, 

it is interesting to note that 10 out of the 16 cantonments were supplied by 

new plants designed and constructed by the War Department, the remaining 

6 being served by existing supplies of near-by communities. On the other 

hand, at only two of the National Guard camps were new sources of supply 

developed, while the remainder depended upon the water syistems of adjacent 

cities. 

QUALITY OF WATER 

The importance of a safe and an esthetically satisfactory water supply 
was recognized throughout the planning and development of the camps. As 
a matter of fact, particular stress was laid on these features in the original 
instructions for choosing camp sites issued to the department commanders by 
the Chief of Staff (see Chap. IV). Yet, as explained before, a few camp sites 
with unusually difficult water-supply problems were chosen. In all instances, 
when necessary, a great effort was made to provide equipment for satisfactorily 
treating the water in order to insure a safe supply. Willingness to expend 
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large sums of money to accomplish this end was evident, and modern water 
pm-ification plants were installed at camps where there was any question of 
contamination. Certain necessary precautions were emphasized in instruc- 
tions prepared by the advisory engineer on water supply, Construction Divi- 
sion, as follows: ^^ 

(o) The covering of all storage reservoirs to prevent accidental or intentional pollution 
and the formation of algoe. 

(6) The furnishing of chlorinators to all cantonments and camps, even when the supply 
might be regarded as normally safe. 

(f) The prohibition of the use of wells in shallow strata on inhabited watersheds, or 
in any other stratum or location in which it might be possible for the wells to become 
coiitaniinated. 




Clear-water reservoirs, (.'amp Meade, Md. 



id) The absolute prohibition of any distribution mains carrying polluted water, whether 
for fire protection or industrial or any other use, and of any outlet or fixture from which such 
water might be drawn, or of any arrangement that would permit the later introduction of 
any such outlet or fixture. 

Twenty-eight of fifty big camps were supplied with water from surface 
sources, 15 utilizing large streams or rivers, 9 drawing from small streams or 
creeks, and 4 employing impounding reservoirs.'" All of these 28 stations, with 
3 exceptions (Camps Dix, Doniphan, and Sevier), were equipped with rapid 
sand filtei"s and disinfecting equipment for the treatment of the water.'" At 
Camp Dix the water was treated by chlorination alone, it being taken from a 
small stream which was only moderately contaminated and never turbid.'" 
Camp Doniphan, at Fort Sill, Okla., and Camp Sevier, at Greenville, S. C, 
were both supplied from large impounding reservoirs with practically unin- 
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habited watei-sheds." Chlorination rendered the water at each place safe, but 
growths of microscopic organisms and occasional high turbidities in Lake 
Lawtonka, from which Camp Doniphan was supplied, resulted in the ultimate 
installation (in l(n(^) of rapid sand filters. All of the Government-owned sur- 
face supplies for the smaller camps, aviation fields, and hospitals were ecjuipped 
with filters as were practically all of the municipal surface supplies which 
were utilized by camps of this class. Careful sanitary surveys were made of 
watersheds, limited, with respect to large streams, to the region lying within 
a few miles of the intake, but covering, in the case of the smaller streams the 
entire drainage area. Regular patrols consisting of detachments of enlisted 




Fu,. 3ti.— Coagulation and scUling tanks, Cnint) Meade water-purifleation plant 

men were maintained on smaller watersheds under the immediate direction of 
the camp sanitary engineers, and unusual efforts were made, tin a scale seldom 
even approximated in municipal practice, to secure the abatement of condi- 
tions deemed prejudicial to the quality of the supplies." 

The operation of the Government-owned waterworks was usually con- 
ducted by the maintenance and repair branch of the Construction Division, 
with close and careful supervision by the Medical Department through an 
officer of the Sanitary Corps." Municipal supplies were generally operated 
by municipal employees, with the same close supervision by the Medical 
Department as was exercised in the case of Government-owneti plants, but in 
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certain instances (notably Petersburg, Ya., supplying Camp Lee; Augusta, Ga., 
supplying Camp Hancock; Lawton, Okla., supplying Camp Doniphan, Fort 
Sill, and Post Field; and Watervliet, N. Y., supplying Watervliet Arsenal), 
the operation was controlled by the Medical Department through the agency 
of Sanitary Corps officers.'" The Red Cross and the United States Public 
Health Service, in their extra cantonment work, also gave much valuable 
assistance in controlling the operation of municipal plants through their labo- 
ratories and sanitary engineers." 

In general, the supplies of water obtained from the ground for the use of 
the Army camps were subjected to the same rigid tests as were those secured 
from sources naturally subject to more immediate and dangerous pollution. 
Control measures, whore deemed necessary, were exercised in no uncertain 
fashion. Experienced sanitary engineers are familiar with the difficulty of 
securing ground-water supplies (especially from relatively shallow water- 
bearing strata) which will give negative results with presumptive tests for the 
B. coli. Such tests are unquestionably too severe in the vast majority of cases 
and it is probable that many safe supplies were thereby condemned and aban- 
doned, or else were subjected to unnecessary treatment. Nevertheless, it is 
apparent that such tests err on the side of safety and that they have the very 
real advantage of directing the attention of sanitary authorities to those sup- 
plies which do not demonstrate absolute acceptability on the basis in question. 
In this way physical and other investigations may be undertaken which will 
show whether or not such waters are by any possibility subject to dangerous 
pollution and which will indicate the means of control or remedy. Doubtless 
many perfectly safe ground-water supplies at military stations were regularly 
or occasionally subjected to treatment by disinfection because of adverse labo- 
ratory findings; however, as stated, it was the well-defined policy of the War 
Department to avoid taking any chances where the hygienic quality of a water 
supply was concerned. 

The physical conditions and factors affecting the quantity and quality of 
ground-water supplies received careful attention. Percolating or collecting 
areas, when not too remote, and geological formations, were investigated, and 
as a result in many cases information was secured from which it was possible 
not only to forecast the quantity of water available but also to determine 
i-oughly the probable quality of the supply from a chemical and bacteriological 
standpoint. In this connection the estimated time factor or period required 
for water to pass from a collecting point or area to the place of withdrawal has 
been of extreme interest. Much attention was given to the elimination of 
sources of pollution in the neighborhood of ground-water collecting works, and 
surface water was carefully excluded by proper construction methods at all 
plants installed. 

DISINFECTION OF WATER SUPPLIES 

No great reliance was placed on the ability of filters to produce more than 
an esthetically satisfactory water; consequently, disinfection by chlorination 
was instituted for every surface water supply as well as for all ground water 
of doubtful quality." A wealth of data is available in the military records, as 
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well as from civil experience, to prove the necessity for this precaution. Table 
4 presents the situation as defined by Army experience and contains a sum- 
mary of a part of the data for Camp Meade, which was supplied with a 
coagulated, settled, and filtered water from Little Patuxent River, a stream 
heavily polluted with sewage only a few miles above the camp intake. The 
filters were very efficient in the removal of turbidity, since the effluent sup- 
phed was practically always clear and attractive, although very high turbidities 
were occasionally encountered in the raw water. Their efliciency was not so 




Fig. 37— Sterilization equipment, Camp Meade water-purification plant 



satisfactory in the removal of bacteria. While the total number of bacteria 
(agar 37 per cent, 24 hours) present in the filtered water was well within the 
limits of the United States Pubhc Health standards, which were adopted as 
the Army criterion of potability, nevertheless, B. coli was present with great 
frequency in 1 c. c. samples in both the presumptive and the confirmed tests 
(the latter are not shown in Table 4) . In the chlorinated water the total count 
was greatly reduced and B. coli was seldom found in 10 c. c. samples by the 
presumptive test, the few thus found being practically never confirmed on 
Endo's medium.^* 
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Table 4. — Record of bacterial efficiency, water purification plant,'' Camp MeadCj Md.^^ 



Month, 1918 to 1919 



February-. 

March 

April 

May 

June. 

July 

August 

September, 
October.-, 
November. 
December. 
January.-. 
February. . 

March 

A pril 

May 



Total count, agar 


, 37° per 




c. c. 




Per cent 














bacterial 








removal 


Raw 


Fil- 
tered 


Chlo- 
rinated 


hy 
filters 


970 

890 


64 
10 




93.4 
98.9 


3 


910 


30 


6 


96.7 


4,800 


78 


5 


98.4 


760 


42 


4 


94.5 


700 


44 


2 


93.7 


2,300 


207 


16 


81 


1,080 


31 


5 


97. 1 


318 


24 


3 


92.5 


434 


82 


8 


81.1 


1,500 


15 


1 


99 


422 


8 


.37 


98.1 


250 


2.4 


.2 


99 


615 


9.5 


.64 


98.5 


700 


21 


.78 


97 


381 


9.4 


.45 


97.5 



Presumptive tests for B. coU 



Filtered water 



— — I B. colt 

I con- 
Chlorinated i firmed 
in chlo- 
rinated 



Number^i^.^f°* I Number Percent 



Dose of 

chlorine 

average 

part per 

water, , million 

10 c. c. 



54 

61 

46 

79 

137 

360 

370 

372 

712 

612 

352 

448 



16 

26 

24 
6 

16 

37.5 

10 8 

17.4 

14.6 
7.3 
6.8 
5.5 

26.5 

39 



360 
116 
144 
240 
135 
120 
145 
120 
125 



16.5 
.8 
9.7 
7.8 
2.9 
.0 
3.3 
5.8 
1.6 



0.59 
.55 
.55 
.58 
.55 
1.22 
1.28 
1.09 
1.07 
1.57 
1.22 
1.20 
1.26 
1.01 
1.01 



• Source of supply, Little Patuxent River; nominal capacity of filters, 3 M. O. D., rapid sand, gravity type; capacity 
of coagulation and settlmg tanks, 400,000 gallons; coagulant used, aluminium sulphate. 

Experience with waters only slightly polluted, in which B. coli appeared 
occasionally in 1 c. c. samples indicates the same inability of filters, even with 
the most careful operation, to produce water which will regularly measure up 
to the standard. This is shown by Table 5, which is a summary of a part of 
the reports from Camp Bowie, Tex. This camp was supplied by the city of 
Fort Worth, which secures water from a large artificial lake having a capacity 
of 40,000,000,000 gallons, formed by a dam across the west fork of the Trinity 
River. ^^ 



Table 5. — Record of bacterial efficiency, water purification plant, Fort Worth, Tex., supplying 

Camp Bowie 2' 



Month, 1918 to 1919 



Total count, nutrient agar, 
37.5° 



Raw- 



September. 
October - . . 
November. 
December . 
January. .. 
February _. 

March 

April 

May -- 



Fil- 
tered 



Chlo- 
rinated 



420 


52 


307 


57 


1,297 


273 


1,096 


280 


1,986 


475 


866 


201 


241 


58 


979 


310 


419 


196 



■1,500 
•■505 
'68 
'52 
'53 
»54 
»30 
'58 
'46 



Per cent 

bacterial 

removal 

by 

filters 



80.6 
81.4 
78.9 
74.4 
76.0 
76.8 
75.9 
68.3 
53.2 



Presumptive tests for B. coli 



Filtered water 



Number^ Percent 

of tests Pos'fvc 

in 1 c. c. 



Chlorinated 



30 I 

29 

29 

31 

28 I 

28 

31 

30 

31 



0.0 

20.7 

10.4 

3.3 

.0 

3.5 

.0 

.0 

.0 



B. coli 
I con- 
! firmed 
in chlo- 
rinated 



Dose of 
chlorine 
average 
part per 





Per cent 


10 c. c. 


muilon 


of tests 


inlOe.c. 






30 








1.06 


29 








.77 


29 








.56 


31 








.60 


28 








1.12 


28 








1.02 


31 








..W 


30 








.38 


31 








.51 



• Chlorine applied before entering clear wells where aftergrowth developed. 
' Chlorine applied to pump suction. 



This subject is not discussed with a desire to minimize the importance of 
filters, because their value in water purification can hardly be assailed, but for 
the purpose of emphasizing the necessity for supplementary treatment by 



disinfection. 
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The use of licjuid chlorine, either constantly or at times, for the disin- 
fection of the water supplies at the camps, was almost universal. Tahle 6 
contains the names of the 48 largest stations, together with a statement as to 
whether or not disinfection was employed regularly, intermittently, or in one 
or more cases of emergency. In the smaller camps a larger percentage of 
ground-water supplies was utilized. In the Air Service, disinfection was 
employed at 11 of 28 stations which utilized ground-water sources developed by 
the Government, at 2 of 8 ground-water sources developed by near-by munici- 
palities, and in all surface-water supplies (2 developed by the Government, 
15 by municipalities) except at one field, which was supplied by the city of 
Washington." 



Table 6. — Showing source of water supply, ownership, and treatment at 48 large camps and 

cantonments^" 


Camp ■ 


Located near- 


Source of supply 


Owner- 
ship- 


Filtration !■ 


Chlori- 
nation «■ 






Wells 


G 


None 

Yes.. 

Yes 

Yes 

Yes 

No .- 

No 

No 

No 

No 

Under con- 
struction 

Yes 

No 

Yes- 

No 

No» 

Yes 

No 

Yes- 

Yes 

Yes. 

Yes.. 

Yes 

No 

' Yes 

Yes 

Yes 

Yes 

No 

No 

Yes 

No 

Yes 

Yes 

i No 

Yes 

Yes. 

Yes 

No 

No 

' No 

No 

No 

Yes 

No 

Yes 

Y'es 

No 


I 


Benning '' 


Columbus, Ga*. 


Upatoi Creek 


G 


c 






Trinity River.. 


M 


c 


Bragg <* 


Fayetteville. N. C 


Little River 


G 


c 




Charleston, S. C . 




M 


c 


Terminal. 
Cody 




Wells 


PM 

O 


E 


Custer 


Battle Oeek, Mich 


do 

do 


E. 




G 


c 


Dii 


Wrightstown, N.J 


Rancocas Creek 


G 


c 




Wells. 


G 


C. 


Doniphan 


Fort Sill, Okla 




M 


c 




Winters Run 


G 


c 




Lee Hall, Va.. 


Wells 


G 


E 






Tennessee River and wells— 

Chattanooga city supply. 
Galleries 


M and G . 

PM 

G 




Fremont 


Palo .\lto, Calif . . ... 






Fort Rilev, Kans 


Wells 


C. 


Gordon 


Atlanta, (la 


Chattahoochee River. 


M 


c 


Grant 


Rockford, 111 


Wells. 


G 


E. 








M and G . 

M 


C • 


Greene 


Charlotte, N. C 

.\upusta, (Ja 


Catawba River. 


c 






M. 


c. 


Humphreys 

Jackson 




G 


c. 


Columbia, S. C 


Congaree River 


M.. 

G 

M 

G 

M 

M 

O... 

MandG.. 

M 

M 

O 


c 




Wells 




Kearny 


San Diego, Calif 


Morena and Otay Reservoir 

otter Creek., . 


c 


Stithton, Ky ... 


c. 


Las Casas 


San Juan, P. R.. . 


Rio Piedras 


c 


Lee 


Petersburg, Va . . 


Appomattox River 


c 




.\merican Lake, Wash 


Springs 




Logan 

Mac\rthur 




Wells . . 


I 


Waco, Tex 


Well and Brazos River 


c 


McClellim 






c. 




Annapolis Junction, Md 

Tenaflv, N J . . .. 




c. 


Merrilt 


Hackensaok River 


PM 

Qand P. 

PM 

M 


c. 


Mills 


Garden City, Long Island 

Port of Embarkation, Va 


Wells, 


None. 






C. 


Norfolk 




C 


Pike 


Little Rock, .\rk .. 


.\rkansas River 


PM 

M 


C. 








C. 


Shelby 




Wells . 


O 






Montgomery, .\la 


do 

do 


M 






G 

G 

M 

PM 

M 

M 

PG 


C. 


Stanley 


San .\ntonio, Tex 


do 


C. 






Ohio River .. 


C. 


Travis 


San Antonio, Tex 


Wells 


None. 




Spartanburg, S. C 




C. 




Macon, Ga 




C. 


Upton 


Yaphank, Long Island 


Wells 


None 











• M, municipal supply; G, Government; P G, privately ewned but Government controlled; P M, privately owned 
municipal supply. 

• Filtration was preceded in all cases by coagulation and sedimentation, 
e C, constant; I, intermittent; E, emergency. 

•* Camp under construction June 1, 1919; new water supply being developed. 
' Well water chlorinatei only; river water filtered and chlorinated. 
f Part of supply from surface source was chlorinated. 

• Filters were constructed after armistice. 
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Bacillus coli was found frequently in several of the ground-water supplies 
where extended investigations by competent persons showed that dangerous 
contamination was improbable, and these supplies were intermittently chlori- 
nated. In practically all camps the presence of B. coli in the water supply was 
demonstrated immediately after the completion of the systems, due probably 
to the entrance of dirt into the wells and distribution systems during con- 
struction.^* In one camp a sharp outbreak of diarrhea occurred during Feb- 
ruary, 1919, among men who were quartered in a section of the camp in which 
new distributing pipes were being laid. The water at its source and throughout 
the other sections of the camp was of excellent quality, while that in the area 




Fig. 38.— Filter room, Camp Meade water-puriflcation plant 

in question was highly polluted. Careful investigations proved beyond a 
doubt that the infection was introduced during the laying of the new pipes. 
In some camps, where a large part of the distribution system consisted of wood 
pipe, there were many blowouts and repairs, thus causing a more or less fre- 
quent recurrence of conditions prejudicial to the quality of the water supply. 
Careful chlorination was necessary, and in most instances was accomplished, 
in cases of this type. 

The application of chlorine under the many and varied conditions encoun- 
tered indicated that the equipment for this purpose is not yet ideal, and it was 
manifest that careful and trained operators are necessary in order successfully 
to accomplish disinfection. Doses ordinarily ranged from 0.25 to 1 part per 
million, but in two camps, Dix and Meade, regular doses of from 1.25 to 1.6 
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parts per million were used, with niaxinuiin doses as Jiijjli as ',i parts jier million. 
An eflfort was made to maintain duplicate equipment and spare parts at each 
installation, and the occasional failures of machines to function proj)erly have 
justified this policy. 

LABORATORY CONTROL FOR DETERMINATION OF Ql'ALITY OF WATER 

Laboratory facilities to a surprising extent were available for the examina- 
tion of water. Over 100 large and complete laboratories were establislieil and 
maintained within the continental limits of the I'nited States by the Medical 
Department of the Army; the}' were groui)ed as follows: ■'" 

Department laboratories — permanent (eastern," nortlieastorii," southeastern, soutlicrn, 

central, and western) (i 

Station laboratories — permanent (Fort Slocum, Fort McDowell, Columbus Barracks, 

Jefferson Barracks, Vancouver Barracks) 5 

Port of embarkation laboratories 2 

Base hospital and other large laboratories, approximately 4H 

General hospital laboratories (3 permanent) i 43 

Total 104 

In addition to these, there were two deiiartmental laboratories in our 
tropical possessions, one in Hawaii and one in the Philipjiine Islands. In 
Europe numerous general and special laboratories were developed and main- 
tained to serve the American Expeditionary Forces, and the facilities there 
were fully equal to those at home. In addition to general laboratories ])er- 
taining to the Medical Department, many laboratories exclusively for water 
control work were provided abroad. Of tliis type, whicli ])ertaine(l to the 
Engineer Corps, tliere were 11 large fixed laboratories and 10 mobile imits, 4 
of which were mounted on trucks and 6 contained in specially devised chests." 
At those laboratories which were operated by the Medical Department, Sani- 
tary Corps oflicers were usually on duty in charge of water examinations. 

Practically all of the many laboratories of the Medical Dejiartment were 
fullv equip|)ed for making bacteriological examinations of water, milk, sewage, 
etc., according to the standanl methods of the American Public Health Asso- 
ciation and of the Army, which were virtually identical. A few laboratories 
were equip])ed to j)erform complete chemical examinations of water, milk, 
sewage, etc., as well as the so-called sanitary chemical analysis. Of the 14 
lai^e permanent Army laboratories, 5 at least were equipped for this ty])e of 
analytical work and for the conduct of researches of considerable scope along 
similar lines.''- Certain base and general hospital laboratories had like ecjuip- 
ment. A notable exami)le of a provision for the investigation of sanitary 
engineering problems and for proper assistance in the conduct of j)ractical 
sanitation in a military station was furnished by tlie sanitary section of the base 
hos])ital laboratory at Camp Meade, Md.^* This establishment was equipped 
to perform chemical and bacteriological work in connection with the exami- 
nation and analysis of water, milk, foodstuffs, sewage, grease, various wiiste 
products, and of the materials and supplies employed in the control and opera- 
tion of water purification and sewage treatment works. It was operated under 

"At Army Medical School, WashinRton, D. C. 
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the immediate supervision of Sanitary Corps oflicers trained and experienced 
in these procedures. In this laboratory, during the year or more of its exist- 
ence, hundreds of samples of water, sewage, milk, ice cream, soft drinks, and 
miscellaneous products and materials were examined chemically and thousands 
of samples were examined bacteriologically. 

As is explained more in detail elsewhere, laboratory methods in the Army 
were fully standardized and a very complete manual of procedure was pub- 
lished.^" The material in this section concerning the sanitary examination of 
water and sewage was compiled by officers of tlie sanitary engineering section 
of the Surgeon General's Office. A form for recording and reporting the results 
of the bacteriological examination of individual water samples was devised 
by this section for use at all Army laboratories. A valuable pamphlet, entitled 
"Interpretation of Water Analyses," was also prepared by the sanitary engi- 
neering section and distributed for use of medical and sanitary officers.^* 

In addition to those already mentioned few laboratories for making chemi- 
cal and bacteriological examinations of water, sewage, and other materials, 
were developed by the maintenance and repair branch of the construction 
division, wliich was charged with the operation of water and sewage works 
in all Army camps.''^ These utihties laboratories were installed for the imme- 
diate purpose of controlling water filtration operations, but in some instances 
they were extended in scope to permit investigations of sewage treatment and 
of other problems. 

In connection with its extracantonment activities, the United States Public 
Health Service maintained about 40 bacteriological laboratories, all of which 
were equipped for water examination work.''" These laboratories contributed 
liberally to the solution of problems relating to the safety of drinking water 
supplies, not alone in extracantonment zones but sometimes within military 
reservations as well. Red Cross laboratories also generously extended aid in 
solving practical sanitary questions of some Army camps, including the deter- 
mination of the quality of water supplies and tlic hygienic safety thereof.^' 

HEALTH OF TROOPS AS RELATED TO THE WATER SUPPLY 

It is of course now well recognized tliat the so-called water-borne diseases 
(tyj)hoid and paratyphoid fevers, cliolera, dysentery, certain diarrheas, etc.) 
are not conveyed by water alone. As every sanitarian knows, milk and other 
foods infected in various ways, human carriers, mild or missed cases, direct and 
indirect contact, flies, perhaps certain other insects, and possibly unknown 
factors, as well as water, may be responsible for the spread of this group of 
maladies. It should also be explained that the plan of tlie Army sanitarian 
was so laid out and conducted as to eliminate, to the fullest possible extent, 
all of these factors. In general the program for controlling the intestinal 
diseases comprised two basic methods of attack: (a) General and mass control 
by improvement of the environment. (6) Specific control by the immunization 
of the individual against certain diseases, as for instance typhoid and para- 
typhoid. 
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Practically every officer and soldier in the Army, and as far as possible 
civilian ennployees, were systematically vaccinated against typhoid and para- 
typhoid fevers.^' It was not considered necessary to vaccinate against cholera 
at home. A successful vaccine to protect the individual against dysentery had 
not been developed. 

Discussion of vaccination in detail will be found elsewhere, however, antl in 
this and the following chapters the object has been to describe the control of 
the environment of tlie soldier, as related to the provision of a safe water supply 
and the proper disposal of wastes. Yet, it must be explained here that experi- 
ence in the Army and elsewhere seems to indicate that vaccination against 
typhoid and paratyphoid fevers does not invariably protect every individual 
at all times against massive infections or against doses of exceptionally virulent 
bacteria, especially when such infective material is directly encountered, as is 
the case with a recently and grossly contaminated water or food supply. The 
obvious conclusion is that sanitation must not rely wholly on vaccination, but 
must endeavor to block all known avenues of infection. Tliis principle was 
most consistently applied in Army sanitation, with results which have been 
nothing short of epochal in so far as intestinal diseases are concerned. Among 
the means of coatroUing intestinal diseases, purification of water supplies is 
by no means the least. 

During the period from January 1, 1917, to December 31, 1919, in which 
time the mean strength of the Army in the United States, officers and enhsted 
men, was about 2,301,371, there occurred therein 74 deaths from typhoid fever 
and 20 deaths from dysentery.^" Man}' of the men developing typhoid are 
known to have been in the incubation stage at the time of their entrance into 
the military service, or at least, which amounts to the same thing, before anti- 
typhoid vaccination was accomplished. 

The importance of not relying too implicitly upon the protection afforded 
by typhoid-paratyphoid vaccination was emphasized in the following extract 
from Changes No. 4, dated March 11, 1919, and amplifying Special Regulations 
No. 28: 

The triple typhoid inoculation confers a high degree of protection against typhoid and 
paratyphoid fevers, but it does not give absolute protection against massive infections with 
the causative organisms. The use of the triple inoculation has enormouslj' reduced the 
incidence of enteric fevers in armies, but its use does not warrant neglect of the other well- 
known sanitary precautions against these diseases. One of the most ready means of causing 
massive infection with tyi)hoid and paratyphoid organisms is through the agency of a 
"carrier" employed in the handling of food. 

While this caution dealt particularly with the question of human carriers, 
the principle laid down had equal bearing on the subject of water purification. 

CHEMICAL CHARACTERISTICS OF WATER SUPPLIES 

The quality of the water supplies as regards inorganic substances contained 
therein ranged between wide limits, but in no instances were these constituents 
of marked sanitary interest. They were, however, of much importance in 
relation to the operation of camp utilities, such as boilers, laundries, etc. Cer- 
tain characteristics of the municipal water supplies in various sections of the 
country were duplicated in the camp water supplies. Soft waters were found 
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in the eastern and far western camps. Waters moderately hard were fur- 
nished in several of the southern camps, while hard waters were supplied in 
the middle western stations, such as Camps Custer, Dodge, Funston, Riley, 
Sherman, and Grant.'" The following table serves to illustrate the mineral 
content of the waters supplied at certain points: 

Table 7. — Showing typical waters supplied certain camps. (All are ground-water suppliesY^ 

[Results are in parts per million] 



Camp 


Total 
solids 


Tempo- 
rary 
hardness 

as 
calcium 
carbonate 


Perma- 
nent 
hardness 

as 
calcium 
carbonate 


Total ®°''P 
---^--jiri^^^e-r 


Calcium 


Magne- 
sium 


Alka- 
linity 


Iron 


Chlorine 




338 

57 
571 
669 


160 


30 




226 






264 
32 


0.1 

None. 
High. 

Trace. 


6 


Devens. 


23 








2.8 








351 
351 
299 




188 
182 
130 


163 


325 


6 


Funston 








169 
169 


300 
285 

34.5 
271 
205 

15 


18 


Grant - 






30" 


8 






10.5 


19.5 
60 

I 


7 


Sherman . 




360 


236 


107 


12 


Travis 


270 
40 


40 

g 


181 
14 


12 










6 













Softening was practiced in a few instances to prepare the water for certain 
special purposes, such as laundry or heating-plant use, but no large plants for 
this purpose were installed. Iron in the soluble ferrous state was present to 
a considerable extent in the supplies at Camps Custer, Dodge, Funston, and 
Sherman.^* Its oxidation to the insoluble ferric state, following exposure to 
the air, imparted an objectionable color and turbidity to the water and stained 
toilet fixtures. A deferruginization plant, consisting of equipment for thor- 
ough aeration, coagulation, and filtration, was constructed in 1919 to treat the 
entire supply at Camp Funston.'" 

The water supply at Camp Dix, N. J., was secured from Rancocas Creek, 
which drains a large area of pine barrens, cedar swamps, and cranberry bogs. 
The water was always free from turbidity, but the color at times exceeded 
300 parts per million. The mineral content was unobjectionable, and the 
alkalinity was low, the reaction occasionally reaching acidity. Carbon dioxide 
was usually present and caused the water to be corrosive at high temperatures 
in the steam boilers. Auxiliary wells were drilled to provide a water suitable 
for use in the boilers at the pumping station and at the base hospital.'" 

There is no evidence that there was any physiological effect, other than 
temporary, caused by the chemical or mineral constituents of any camp water 
supply. 

SOME LESSONS TAUGHT BY ARMY EXPERIENCE AT THE CAMPS IN THE 

UNITED STATES 

The variability in bacteriological quality observed with respect to a con- 
siderable number of ground-water supplies shows that frequent examinations 
should be made of samples collected from various points in the water-supply 
system. This should be done regardless of the cause of the variation in quality. 
Variations may be due to differences in intensity of contamination at the source 
itself, to repairs to well casings, etc., or to disturbances in the distributing 
system on account of breaks or extensions. 
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Unless a ground-water supply can establish a record of consistently good 
quality, based upon thorough laboratory examinations throughout a considerable 
period of time, it should be regarded with suspicion and treated accordingly. 

Except under extraordinary circumstances, involving exceedingly success- 
ful design and construction combined with the most vigilant and intelligent 
operation, the effluents of rapid sand-filter plants, when waters polluted with 
fecal wastes to a significant degree are being treated, can not be considered as 
consistently safe, and should therefore receive further systematic treatment, 
preferably by chlorination. 

Extraord nary inefficiency and lack of intelligence were too frequently 
noted with respect to the operation of rapid sand-filter plants, especially those 
serving the smaller communities in which the authorities did not recognize the 
value of expert services and the relative economy of the highest skill. 

All surface-water supplies from whatever source should be regarded as 
potentially unsafe and should receive adequate disinfection unless or until, 
through a sufficient period, their satisfactory quality without disinfection is 
consistently demonstrable through comprehensive laboratory examinations. 

The required dosage of disinfectant, whether that disinfectant be liquid 
chlorine employed at a large purification plant or calcium hypochlorite employed 
in a Lyster bag, should be predetermined and should be adjusted from time to 
time to conform, at least approximately, to variations in character and com- 
position of the supply undergoing treatment. 
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CHAPTER XI 
SEWERS, SEWAGE, AND SEWAGE DISPOSAL 
GENERAL CONSIDERATIONS 

Two methods, a water-carriage system and latrine pits, were originally 
contemplated for camps in the United States.' " 

Sewers were not at first planned for the 16 National Guard tent camps 
because of their supposedly temporary nature, and in them it was proposed 
to care for human excreta by the pit-latrine system.' Before the completion 
of most of _these camps, however, sewers were initiated for the base hospital 
which was an adjunct to each camp and of semipermanent frame construc- 
tion.^ In March, 1918, a complete water-carriage systemfor the entire occupied 
areas of these camps was authorized at all of the 16 National Guard camps 
except at Camp Doniphan, which was being abandoned, and at Camp Mills 
which had ceased to exist as a National Guard concentration point late in 1917, 
though its site was subsequently occupied by a sewered cantonment, also 
designated Camp Mills. ^ This action in itself indicates that the saving in 
time and money incident to the use of latrines instead of sewers was not deemed 
justifiable by the War Department. 

The subcommittee on preliminary planning, sanitation, and engineering 
relative to cantonment construction, of the Council of National Defense, men- 
tioned before, assisted the officers of the Construction Division in the general 
layout and specifications for the sewer system at the 16 original National 
Army camps; these projects proceeded simultaneously with those relating to 
the water supply.* A large part of the original engineering work was carried 
out in the field, and most of the sewer systems were actually designed by the 
supervising engineers at each camp, although standard plans for sewage- 
disposal plants were drawn in the central office in Washington, and these 
plans, slightly modified to meet local conditions, were used where sewage 
treatment was deemed necessary. 

Nearly all of the miscellaneous cantonments which sprang up so rapidly 
were provided with sewer sj^stems at the time of building, or sometimes later. 
Among these were the training camps for special corps, the ports of embarka- 
tion, the arsenals, the ordnance depots.^ 

The sewerage problems in the aviation fields were handled in much the 
same manner as were their water supplies. Civilian engineers, usually from 
the same general vicinity as that in which a field was located, or else the engineer, 
employed by the contractors, planned the sewer systems and also designed 
the sewage disposal plants whenever these were necessary, acting under the 
supervision in most instances of the officers of the buildings and grounds 
branch, supply section, Division of Military Aeronautics." No radical de- 
partures from standard practices were observed. This work was entirely 

• For general considerations concerning latrine pits consult Chap. VIH of the second section, this volume. 
40081°— 26t 16 241 
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independent of the construction division until late in the summer of 1918, by 
which time practically all of the military stations were completed; installations 
of this character were thereafter taken over by the construction division of 
the Army.' 

DESIGN OF SEWER SYSTEMS AND CHARACTER OF FLOW 

No unusual methods were employed in the sewer systems. Salt-glazed 
vitrified tile pipe, with capacities based on minimum grades necessary to secure 
self-cleansing velocities (approximately 2}4 feet per second), and with maxi- 
mum capacities based on full flow, was adopted." In some instances where 
the sewer was subject to unusual stress, cast-iron or concrete pipe was used.* 

The lack of definite knowledge at first as to the size and locations of com- 
pany units resulted in an assumption that it would be necessary to limit the 
use of shower baths to one brigade at a time in order to prevent overcrowding 
of the sewer systems, but the ultimate layouts resulted in practically no neces- 
sity for limitations of this nature.* It was anticipated that the maximum rate 
of flow would be between two and one-half and three times the average for 
24 hours. Data contained in Tables 8 and 9 show some of the experience on 
rates of flow. 

Square concrete manholes with wooden covers were used at intervals of about 
350 feet.» In some camps these covers were the source of considerable trouble 
owing to the ease witli which they could be lifted off, the manholes then being 
used as receptacles for garbage and rubbish, and it became necessary in many 
instances to secure them in place with locks.'" Laterals were 8 inches in diam- 
eter or larger, while the main outfall sewers were' usually 24 to 30 inches in 
diameter. House connections usually were of 6-inch vitrified terra-cotta pipe, 
although 4-inch pipe was sometimes used." 

The quantity of daily sewage flow was approximately the same for all camps 
of similar type having equal populations. This was due principally to three 
factors; first, the efforts of the authorities to maintain the water consumption 
at the same quantity per capita; second, the similarity in the layout of build- 
ings and facilities and in the daily routine of the organizations; and, third, the 
fact that practically all the sewer systems were shallow and located in drained 
terrain, thus offering slight opportunity for infiltration. The total quantity of 
sewage per capita in the largo camps was considerably less, as was the case 
with water consumption, than is usual in the average municipality, but in 
aviation camps both sewage flow and water consumption approximated munici- 
pal experience. Rates of flow varied greatly at different periods of the day, 
due to the routine hours for bathing, sprinkling, etc. 

Excellent data on the total flow from a large camp, when filled to capacity, 
showing the relation between maximum, average, and minimum rates of flow, 
in total daily quantities and in gallons per capita, are given in Tables 8 and 9, 
which contain summaries of certain information collected at Camp Meade, 
Md., in May, 1918, during an investigation of the sewage disposal plant. 
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Table 8.~Rales of sewage flow per hour and the percentage of the average, in main sewer 
Camp Meade, Md.,' May 12-21, 1918 " ' 





Flow 


Hour, p. in. 


Flow 


Hour, a. m. 


Cubic- 
foot 
seconds 


Percent- 
age of 
average 

42 

35 
30 
28 
27 
27 
66 
173 
185 
150 
125 
105 




Cubic- 
foot 
seconds 


Percent- 
age of 
average 


12-1 

1-2 

2-3 '. 


1.05 

.88 

.76 

.70 

.67 

.68 

1.40 

4.24 

4.62 

3.75 

3.12 

2.82 


12-1 

1-2 - - 1-.; ^;^-;;;i^;;; 


2.80 
3.35 
3. 12 
2.87 
2.54 
3.25 
2.93 
3.45 
3.15 
3.25 
3.87 
1.97 


115 
135 


3-4 

4-5 

b-% 


3-4 - 

4-5 "" 

5-6 .....";;;" 

6-7 


125 
115 
100 


6-7 

7-8 " " 


128 
118 
138 
125 
126 


8-9 " - 

9-10.... 

10-11 ;;.: 


7-8. 

8-9 ' 


9-10 .. " — 




11-12" " " 


155 
80 




■ 



Table 9.- 



-RalioB between ««^*'™»'^^™_^l;^'^^"™._o«/ <Y9is^e rates of sewage flow, Camp Meade, 







Date, May, 1918 


Maxi- 
mum to 


Mini- 
mum to 


Maxi- 
mum to 


■ — 






average 


average 


minimum 


13., 














14.. 






1.87 


0.302 


6.18 


lb.. 






1.83 


.260 


7.03 


16.. 






1.93 


.260 


7.43 


18.. 






L71 

L81 


.256 
.199 


6.67 
9.10 


19.. 






2.11 


.276 


7.62 


a).. 






2.00 


.250 


7.98 




Average 




1.70 


.250 


6.81 









1.87 




.2.57 


7.35 



Table 10, which is also a summary of a part of the data collected during 
he same investigation, shows the relation between the water consumption in 
the camp and the sewage flow, both in million gallons daily and in gallons per 
capita. >=> f 



Table 10. — Relation bet 



ween water consumption and sewage flow. Camp Meade, Md., May 
12 21, 1918 ^^ 



Date, May, 1918 



13 

14 

15 

16 

17 "' 

18 

19 

20 ;; 

Average 



Water consumption 



Million 
gallons 
daily 



1.973 
2.025 
2.089 
2.016 
2 413 
1.887 
1.695 
2.092 

2.024 



Qallons 

per 
capita 



S3. 3 
54.9 
56.5 
54.4 
64.9 
50.6 
46.4 
56.4 

64.7 



Sewage flow 



Million 
gallons 
daily 



1.647 
1.664 
1.710 
L612 
1.878 
1.542 
1.395 
1.780 

1.653 



Gallons 

per 
capita 



44.9 
45.4 
46.7 
44.1 
51.3 
42.2 
38. 1 
48.6 

45.2 



Percent- 
age of 
sewage 
flow to 
water 

consump- 
tion 



83 

82 
82 
80 
78 
82 
82 
85 

82 
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r^ Table 11 contains the per capita water consumption, the per capita sewage 
flow, the ratio of sewage flow to water consumption, the pipe material used in 
the water distribution system, and certain remarks bearing on the same. These 
data were mostly secured by the buildings and grounds section of the Depart- 
ment of Military Aeronautics, covering short periods of time, and they have 
been supplemented in this table by figures collected by the sanitary engineering 
section of the Surgeon General's Office. 

Table 11. — The per capita water consumption and sewage flow in gallons and the ratio bettveen 
sewage flow and water consumption at certain aviation fields '^ 



Aviation field 


Per 
capita 
water 


Per 

capita 
sewage 


Per cent 
sewage 
flow to 
water 
consump- 
tion 


Typeof water pipe 


Remarks 


Barron 


98 
245 

66.5 

74 
112.9 

65.5 
142 
125 

112 

171 

90 
125 
107.7 

42 

91 

8R 

66 
136 
194 
100 

152 
188 
83 


99 

274 
66.5 
65.5 
98.2 
64.0 

156.0 

114 

144 

21.". 
104 
124 

74.3 

70 

82 

69.8 

63 
115 

66.6 

61 

142 
186 
81 


101 

112 
100 
88 
87 
97 
110 
91 

128 

125 
115 
99 
69 
166 
90 
81 
95 
85 
34 
61 

93 
99 
97 


Cast iron - 




Brooks 


Wood stave 

Cast iron - 


Taken during low population. 


Call 






do 






-..-do 




Dorr 


do 




Ebcrts 


Wood stave 

Wood and cast 

iron. 
Wood replaced 

with cast iron. 

Wood stave 

do 




Ellington 




Gerstner 

Kelly No. 1 




Kelly No. 2 












Wood 




Mitchell 


Cast iron. .- 


High rate of filtration into sewage lines. 


Pari!. 


do - 






do - 




Post 


---. do 




Rich-- 


do 

do 




Scott-- . 




Selfridge 


Cast iron and 

wrought iron. 
Cast iron 




Souther 


■ 




do 




Wilbur Wright 


do 











These tables are representative of a considerable rjuantity of data collected 
in many cam])s under various conditions by officers of the section of sanitary 
engineering of the Surgeon General's Office, and the results are typical of camp 
experience generally. 

THE QU.\LITY OF CAMP SEWAGE 

Camp sewage differed materially from municipal sewage in that it was 
much more concentrated, as a result of the relatively low water consumption, 
and contained large quantities of uncomminuted material and practicallj- no 
trade wastes. The Army was made up of an adult male population which con- 
sumed a heavj- diet of high protein content and furnished a greater amount of 
excrement per capita than is found in normal municipal sewage containing the 
wastes from persons of both sexes and all ages. This inffuenced the character 
of the sewage considerably. There was found also a much larger jiroportion 
of grease (ether-soluble matter), of small particles of garbage, and of other 
kitchen wastes, than usually is found in domestic sewage. 

Tables 12, 13, and 14, contain a summary of a part of the data on chemical 
characteristics of the untreated sewage, collected during the previously men- 
ti()ne<l investigation of the sewage disposal plant at Camp Meade, Md., May 
12-21, 1918. 
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Table 12. — Constituents of untreated sewage, Camp Meade, Md., average of anal\ 
period of one week, May 12-21, 1918^* 

(Results in parts per million] 





Flow, 
cubic- 
foot 
seconds 


Solids 


Nitrogen 


Oxygen consumed 


Chlo- 
rine 


Alka- 
linity 


Ether 
soluble 


Sample 


Dis- 
solved 


Sus- 
pend- 
ed 


Total 


Free 
am- 
mo- 
nia 


Ni- 
trites 


Organic 


Dis- 
solved 


Sus- 
pend- 
ed 


Total 


With- 
out 
acid 


With 
acid 




Dis- 
solved 


Sus- 
pend- 
ed 


Total 


Day 

Night 

Composite.. 


3.17 
0.97 
2.56 


520 
218 
483 


307 
54 
276 


827 
272 
759 


49 
34 
47 



.022 
.003 


13 
6 
12 


18 
7 
17 


31 
13 
29 


84 
30 
78 


67 
12 
60 


151 
42 
138 


69 
38 
66 


230 

156 
220 


147 


173 
20 

154 



T.^LE 13. — Relation between sewage flow, total suspended matter and ether-soluble matter. 

Camp Meade, Md., Matj 16, 1918 '< 



Time, May 16, 1918 



.\verage 
two-hour 
flow, cubic- 
foot seconds 



7 a. m. to 9 a. m.. 
9a. m. to 11 a. m. 
11 a. m. to 1 p. m. 

I p. m.toSp. m, 
3 p. m.to 5 p. m. 
h p. m.to 7 p. m_ 
7 p. m.to 9 p. m. 
9 p. m.to 11 p. m 

II p. m. to 1 a. m 
I a. m. to 3 a. m,, 
3 a, m. to 5 a. m_ 
5 a. m. to 7 a. m_ 



4.26 

3.11 

2.59 

3.16 

2.50 

3. 10 

3.63 

3.84 

1.45 

.73 

.58 

.96 



Total 

su.spended 

matter, 

part.s per 

million 



812 

964 

410 

436 

388 

328 

64 

44 

18 

68 



Ether 

soluble 

with acid, 

parts per 

million 



184 

312 

29« 

300 

25« 

212 

228 

128 

62 

16 

12 

32 



Percentage, 
ether- 
soluble 
matter to 
total sus- 
pended 
matter 



24.3 



36.4 
31.0 
62.4 
48.6 
.')8.8 
39.0 
81.2 
36.3 
66.6 
47.0 



Table 14. — Quantity of ether-soluble matter of sewage in "after meal" periods, Camp Meade, 

Md., May 12-21, 1918 



Date 



May 13 
May 14 
May 15 
May 16 



Parts per million 




7 a. 


m. to 


1 p. m. to 


6 p. m. to 




9a 


m. 


3 p. m. 


8 p. 


m. 






60 


264 




84 






172 


432 




S8 






96 


344 




108 






184 


300 




144 





Date 



May 17, 
May 18 
May 19 
May 20 



Parts per milion 



7 a. m.to 


1 p. m. to 


9 a.m. 1 3 p.m. 


128 


284 


84 


144 


140 


166 


520 


208 



6 p. m. to 
8 p. m. 



120 

236 

104 

76 



The sewage from aviation fields was usually somewhat weaker than that 
from the large cantonments, due principally to the dilution afforded by the 
greater per capita sewage flow, but in many instances data were collected which 
demonstrated that the organic constituents in aviation field sewages were 
much higher than in normal municipal sewage and were practically as high as 
in those from the larger camps. Table 15 contains the analyse.? of composite 
samples of normal sewage from two aviation fields, one large and one small, and 
with them, for comparison, the analysis of the composite sample from a very 
large station (Camp Meade), as already shown in Table 12. 
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Table 15. — Analyses of composite samples of sewage collected at two aviation fields and one 

from a large camp 





Results 


in parts per 


million 




1.25 million 

gallons 

daily, 

Kelly 

Field.No.l 


0.155 mil- 
lion gallons 
daily, 
Kelly 
Field, No. 2 


1.653 mil- 
lion gallons 
daily. 
Camp 
Meade 


Solids, total . _ 


649 
269 
380 
10 
.02 
.2 
25.7 
83 

22.5 
22.8 
186 


636 

178 

458 

13 

tr. 

.5 


759 




276 


Dissolved 


483 




47 


Nitrites 


.003 


Nitrates, 







29 




92 

20 
15.4 
143 


138 


Ether-soluble matter: 

With acid 


154 


Withoutacid . .-. - 




Biochemical oxygen consumed ._ . _ 


381 







To illustrate the statement that aviation camp sewage frequently was 
encountered which was very strong, two analyses from Carlstrom Field, made 
in June, 1918, are given in Table 16. 

Table 16. — Analyses of two samples of sewage, Carlstrom Field, June, 1918 '^ 





Parts per million 




Farts per million 




Raw 
sewage 


Raw 

sewage 


Raw 
sewage 


Raw 
sewage 


Solids, total .. .- 


2,598 
1,469 
1,129 
29.1 


895 

155 

740 
23.8 
14.6 




190 


B86 


Suspended 


Ether-soluble matter: 


[ 




599 
378 


156.4 






125.6 


Organic nitrogen 













SEWAGE DISPOSAL— GENERAL CONSIDERATIONS 

About the middle of June, 1917, general specifications and plans for sewage 
disposal were provided for constructing quartermasters, as follows: " 

1. Where practicable, sewage will be discharged directly into adjoining streams without 
treatment. 

2. Where sewage treatment is required, single-story septic tanks will be used, designed 
on the basis of a gross capacity of about 10 gallons per capita, the entire capacity below the 
flow line being considered to be the gross capacity. 

3. The arrangement of the tanks will conform in general to the typical plans, but grit 
chambers will not be provided except in special cases. These plans show both wood and 
concrete tanks, and the decision will be made at each cantonment as to whether one or the 
other will be used, preference being given, other things being equal, to the material that will 
enable the tanks to be completed in ample time for the service requirements. 

4. No provision will be made for sludge beds, on account of lack of funds, and also 
because of lack of immediate need for these beds, which, however, will be required later. 
The disposal of the sludge may be best accomplished in the interval by machine trenching; 
or hand trenching if necessary. 

5. At Ayer, Mass., and Wrightstown, N. J., sand filtration appears to be necessary, and 
the decision will be made by the construction quartermaster as to whether or not tankage 
shall precede sand filtration. 
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6. Where cantonments are not near large streams, as referred to in paragraph 1, and 
excepting the locations specified in paragraph 5, trickUng filters will form part of the complete 
installation, although not to be constructed immediately. These filters will have beds 6 
feet in depth, designed on a basis of 30,000 persons per acre. In general, the plans for trickling 
filters will conform to the typical plans; the details however, must be decided by the construc- 
tion quartermaster, to suit local conditions. 

7. Septic tanks shall not be less than 300 feet from the nearest barrack or occupied 
buildings, and at a greater distance, if practicable. 

8. The elevation of the septic tank, with reference to the available outlet for the effluent 
from the sewage-disposal works, should be such that the vertical distance between the flow 
line in the tank and the outlet of the trickling filter effluent drain is about 15 feet. In places 
where the effluent discharges into streams which ordinarily contain clear water, or only very 
little water, it will be necessary to provide in addition small setthng tanks to clarify the 
effluent from the trickling filters, and these will require about 1 foot of additional head 
Such tanks should be designed to have a capacity of 3 gallons per capita. Sludge from these 
tanks will be disposed of on sludge beds later to be provided, or in the trenches. 

9. Except where sand filters are used, automatic chlorinating apparatus is to be provided 
at all sewage treatment plants as a part of the original installation, and such apparatus is 
to be used whenever required. On account of cost, and for other reasons, treatment by 
ultraviolet rays is not to be considered. 

The following is an extract from the report of the chief of the construction 
division for 1918: ^^ 

Discussion at Wasliington last year led promptly to the selection of a single-story tank 
from 10 to 12 feet deep, as compared with the more customary two-storv tank of much 
greater depth. It was recognized at once that, at sites of unknown conditions as to soil 
there would be much greater likelihood of having built by September a shallow as compared 
with a deep tank, particulariy if the exciivations were to be in wet running sand or in rock. 
It was reasoned that a single-story tank actually built would be infinitely superior to a two- 
story tank unavailable until the following spring. Furthermore, it was recognized bv those 
at Washington that camp sewage would contain much more coarse incomminuted suspended 
matter, such as toilet paper, particles of feces, and debris from the kitchens, than is the case 
with ordinary city sewage after having had an opportunitv to become comminuted by flow- 
ing for some miles in a relatively long system of sewers. Grease is also a verv large factor 
in the composition of fresh camp sewage. 

Hence a setthng tank at these cantonments would face "flotation" rather than "sedi- 
mentation" conditions, to a large extent, when account is taken of what practice reveals 
as to the influence of grease and the buoyancy of relatively coarse suspended particles com- 
mingled with entrained gas. That is to say, with the deep two-storv tank, as with the 
shallow single story, there is a strong likelihood that most of the solid matter, at times at 
least, would be in the upper rather than in the lower portion of the tank. 

With either type of tank, moderate success is to be expected with adequate and skiUful 
operation, but in neither case, without such operation, is failure surely to be avoided. Effi- 
cient operation means adequate labor, and facilities for sludge removal, which can not be 
put off indefinitely either in tanks as built or in tanks several times as large. * * * 

The sewage from only 2 of the 16 National Army cantonments was dis- 
posed of through the sewer systems of near-by municipalities (Camp Taylor, 
near Louisville, Ky., and Camp Travis, near San Antonio, Tex.), while 4 of the 
16 National Guard camps (Camp Bowie, Fort Worth, Tex.; Camp Hancock, 
Augusta, Ga.; Camp Logan, Houston, Tex.; and Camp MacArthur, Wacoi 
Tex.) were cared for in this manner.'' The sewage of the large miscellaneous 
stations developed during the war was disposed of independently of municipali- 
ties. In aviation fields disposal by dilution without previous" treatment was 
carried on at but two places, and the discharge in each of these instances was 
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into the ocean. At two of these fields it was found practical to utilize the sewer 
system of a near-by municipality. In all other cases treatment was necessary.'® 
Tables 17 and 18 show the methods utilized at the principal military stations. 
More complete data concerning sewage disposal in all Army establishments are 
on file in the office of the Surgeon General. 

Table 17. — Methods of sewage disposal'' at the 16 National Army cantonments^^ 



Camp 



Sewage treatment 



Disposal of effluent 



Custer— - 
Devens-_ 

Dix 

Dodge. - - 

Funston. 
Gordon.- 



2 original outlets (1917) provided with 
septic tanks; third (1918) emptied to 
river direct. 

3 separate plants consisting of coarse 
screens and intermittent sand filters; 
filters for main camp under<irained. 

Septic tanks, trickling filters ami chlorina- 
tion. 

No treatment 

do 

Septic tanks and trickling filters 



Grant No treatment 

Jackson Septic tanks, chlorination. 



Lee. 



Lewis No treatment 

Meade Septic tank and chlorination 

pike Septic tank and trickling filters. 

Sherman do. 

Taylor.. 



No treatment. 



Travis ! do.. 

Upton -, J Septic^tank[andlsand filters. 



Kalamazoo River; large stream not used for water sup- 
ply. Cities of Battle Creek and Grand Rapids emp- 
tied untreated sewage into river near camp. 

Nashua Kiver; relatively large stream. 



South River; a small stream with drainage area only 

1..') square miles above sewer outlet. 
Des Moines River; large stream. 
Kansas River; large stream. 
Little Peachtree Creek; small creek. Drainage area 

about 25 square miles above sewer outlet. 
Rock and Kishwaukee Rivers; large streams. 
Wild Cat Creek; small creek. Drainage area 2 square 

miles above sewer outlet. Emptied to Congaree 

River 8 miles below camp. 
Baily Creek; small creek. Drainage area 3 square 

miles above sewer outlet. 
Puget Sound. 
Patuxent River. Dilution satisfactory. Drainage area 

142 scjuare miles above sewer outlet. 
Five Mile Creek; small stream. Drainage area 2 square 

miles above sewer outlet. 
Scioto River; large river. Drainage area 3,847 square 

miles above sewer outlet. Dilution satisfactory. 
Ohio River via Louisville City sewers: large river. 
Mitchcl Lake via San Antonio sewers. Sewage used 

for irrigation. 
No effluent. 



• Sewers for these camps.were ready(on arrival or very soon after the arrival, of troops in fall of 1917. 

Table 18. — Methods of sewage disposal" at the 16 original National Guard camps^^ 



Camp 


Sewage treatment 


Disposal of effluent 








Bowie 


No treatment 


mated to be 1.000,000 gallons daily. 
Trinity River via Port Worth sewers; large stream. 


Cody 


Septic tank 


but with small minimum flow. 
Mimbres River: stream dry most of the time. 




No sewers provided _ _ 








Greene 


Septic tank .. 


Berry Hill Branch, Stewarts Creek; small streams. 






Drainage area 3.K miles above outlet. 












Discharge<l to Black Bavou via Houston sewers, after 


MacArthur 


,„do - -. 


treatment by "activated sludge." 
Brazos River via Waco sewers; large stream. 


Mills ^.. 


No sewers while used as a National Guard 

camp. 
Septic tanks and chlorination.. 


Little Mountain and Brush Creeks; small streams. 


Shelby 


Drainage area 2 sciuare miles each, above outlets. 
Weldy Creek (3 miles) to Leaf River; large river. 




..do -- 




Wadsworth 


Septic tank 


Fair Forest Creek; small streim. Drainage area 11 


Wheeler 




square miles above sewer outlet. 









^ Sewers constructed for 14 of these camps during 1918. 

* Ceased to be National Guard camp late in 1917. The site subsequently became a cantonmeot. See Camp Mills, 
Table 19. 
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Table 19. — Methods of sewage disposal at miscellaneous Army stations which were developed 

during the war '' 



Station 



Aberdeen Proving 
Ground. 

Camps: 

Alexander 

Bragg... 

Charleston Port 
Terminal. 

Camps: 

Colt 

Crane., _. 

Curtis Bay Ord- 
nance Depot. 

Edgewood Arsenal. . 

Carnps; 

Eustis 

Forrest 

Greenleaf 



Hill 

llolabird 

Humphreys 

Johnston.- 

Kendrick 

Knox 

Merritt 

Mills 

Morrison 

Norfolk Supply 



Raritan Arsenal. 

Camps: 

Stanley 

Stuart 



Sewage treatment 



Septic tank 



Septic tank and chlorination . 
No treatment . 

do ;; 



Chlorination.. 
No treatment- 
Septic tank 



Disposal of effluent 



Canal Creek (tidal stream). 

James River: large stream. 

Lower Little River; dilution adequate. 

Cooper River (tidal stream). 



Gettysburg Creek. 

Sewage discharged to an abandoned mine. 

Curtis Creek (tidal stream). 



Septic tanks.... Gunpowder River (tidal stream). 



Septic tank and chlorination . 

Septic tank. 

Septic tank, trickling filters. . 



Septic tank and chlorination... 

Septic tank 

No treatment .. 

do 

Septic tank 

No treatment. 

Septic tank and chlorination... 
Septic tank and sand filtration. 
Septic tank and chlorination... 
No treatment 



.do. 



Septic tank and trickling filters. 
Septic tank and chlorination 



James River; large stream. 
' Chickainauga Creek; small stream. 

Black branch 6 miles, thence to Chickamauga Creek; 
small streams. 
: James River; large stream. 
! Colgate Creek (tidal stream). 
I Potomac River; large river. 

St. Johns River; large tidal stream. 

Ridgcway branch, thence to Toms River. 

Mill Creek; small stream. 

Hackensack River (tidal stream). 

Filters not underdrained. 

James River; large stream. 

Elizabeth River (tidal stream). 

Raritan River; large stream. 

Dry ravine. 
Hampton Roads. 



Table 20. — Methods of sewage disposal at aviation stations " 



Field 



Barron . 



Boiling. 
Brooks- 



Call 

Carlstrom. 



toewage treatment 



Disposal of effluent 



•March. 



Bar screens; 2 ImhofT tanks; sludge drying 
bed; ImhofT effluent pumjied to sprink- 
ling filters: intermittent sand filters as 
emergency unit; chlorination. 

Pumped to equalizing chamber; by gravity 
to IinhofI tank; sludge beds; irrigation 
dif-Vs. 



Detritus chamber; 2 Imhoff tanks; sludge 
drying beds; intermittent sand filters; 
chlorination. 

Connected with I5istrict of Columbia 
sewer system. 

1 ImhofT tank with sand sludge drying 
bed; sprinkling filter; chlorination. 

2 Imhoff tanks with sludge lieds; 11 inter- 
mittent san<l filters; chlorination. 

Pumped to ImliolT tank equipped with 
I sand sludge drying heils, followed by 
I sand filters and chlorination. 
Carruthers j 2 Imholf tanks with sludge beds; 8 inter- 
mittent sand filters; chlorination. 

Chapman i No treatment 

Chanut* 6 septic tanks; sludge pumped to sludge 

drying beds; chlorination. 

Dorr Pumped to 2 ImhofT tanks; sludge hauled 

away. 
Eberts Bar screens; grit chamber; pumped to 

2 septic tanks; chlorination. 
Ellington Pumped to ImhofT tank; sludge drying 

beds; sprinkling filters; chlorination. 
Oerstner Bar screen; pumjied to ImhofT tank; 

sprinkling filter; chlorination. 

Hazelhurst 4 septic tanks; 12 absorption pits; 6 inter- 
mittent sand filters; sludge drying beds. 

Kelly No. 1.. : Grit chamber; 2 ImhofT tanks, 2 sprinkling 

filters: chlorination. 

Kelly No. 2. 2 ImhofT tanks; sludge drying beds; 2 

sprinkling filters; chlorination. I 

Langley i 2 septic tanks 

Love 



Small watercourse; sufficient dilution. 

Potomac River; large dilution. 
Small stream; sufficient dilution. 

Small stream; minimum discharge 0.03 cubic foot per 
second; satisfactory dilution. 

Open drainage ditch leading to Prairie Creek, a wet- 
weather stream. 

Open drainage ditch leading to Clear Fork of Trinity 

River; dilution staisfactory. 
Discharged into Biscayne Bay; disposal satisfactory. 
Open ditch leading along public highway to storm 

sewer discharging into Vermillion River; dilution 

satisfactory. 
Effluent into drainage ditch; dilution sufficient. 

Dilution variable; sometimes no dilution. 

Ditch leading to Horse Pen Bayou; dilution satisfac- 
tory. 

Canal leading to Blat^k Bayou, which discharges into 
Gulf of Mexico; dilution suiTicient. 

No discharge into stream; sewage absorbed by san><y 

soil. 
Leon Creek; dilution satisfactory. 

Do. 

Discharge into Back River; dilution sufficient; danger 
of oyster contamination. 

Knights Branch of the Trinity River; dilution satis- 
factory. 



Irrigation ditches. 
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Table 20. — Methods of sewage disposal at aviation stations — Continued 



Field 



Mather. 



McCook.. 

Mitchell.. 



Park. 



Payne . 
Post--- 



Rich,, 



Rockwell. 
Scott 



SeUridge. 



Souther 

Taliaferro 

Taylor 

Wilbur Wright 

BALLOON SCHOOLS 

Arcadia, Calif 



Sewage treatment 



Lee Hall 

Camp John Wise . 



Pumiied into 2 ImholT tanks; sludge dry- 
ing bed; 9 sand filters. 

Pumped to city sewer 

4 septic tanks; 2 sludge drying beds; 6 
sand filters; 12 absorpHion pits. 

Septic tank; sludge drying bed; tank 
effluent and sludge are pumped by 
Shone ejectors. 

2 ImholT tanks; 1 sludge bed; primary con- 
tact filter of 4 units; secondary contact 
filter of 4 units; chlorination. 

Screens; 3 two-compartment septic tanks; 
sludge drying bed: '-i two-compartment 
contact filters; chlorination. 

Camp sewage system connected with city 
of Waco sewers. 

No treatment 

2 Imhofl tanks; 2 aeration tanks; 1 sedi- 
mentation tank; shulgc drying bed. 

Pumped to septic tank: sUidge drying 
beds; contact beds; drainage pumps to 
lake; chlorination. 

2 ImhofT tanks; sludge drying beds; 4 con- 
tact filters; chlorination. 

2 Imhoff tanks; sludge drying bed; 7 inter- 
mittent sand filters; chlorination. 

2 septic tanks; sludge drying beds; contact 
filter; chlorination. 

2 septic tanks; 2 sludge beds; 2 intermit- 
tent sand filters. 

Screen chamber; 2 septic tanks of Doten 
pattern; sludge drying beds. 

Detritus chamber; septic tank; sludge 

beds; chlorination. 
2 treatment plants, each consisting of 1 

ImhofI tank; sludge drying bed; 1 

sprinkling filter; chlorination. 



Disposal of effluent 



Evaporation and percolation in shallow ditches. 

Discharged into Ohio River. 

Plant effluent absorbed by sandy soil. 

Effluent into Big Creek, to Ilatchie River, to Mis- 
sissippi River; dilution satisfactory. 

In open ditch 3,000 feet to McOee Creek; dilution 
satisfactory. 

Open ditch to Cache Creek; dilution satisfactory. 



Discharged into Brazos River; dilution satisfactory. 

Discharged into Pacific Ocean. 

Ditch leading 3 miles to Silver Creek; dilution satis 

factory. 
Lake St. Clair; sufficient dilution. 



Open trench leading through cultivated fields to Sweet- 
water Creek; dilution sufficient. 

Small stream leading to West Fork of Trinity River; 
dilution satisfactory. 

2,300-foot ditch conveyed sewage to wet-weather stream 
leading to the Alabama River; sufficient dilution. 

Open-drainage ditch leading to Mad River; no nuisance. 



Effluent discharged into the bed of the San Gabriel 
River, which carries water only in wet weather; 
disposal unsatisfactory. 

James River; dilution satisfactory. 

From each plant through an open ditch to Olmus 
Creek, leading to the San Antonio road 1 mile above 
Brackenridge Park swimming pool; disposal satis- 
factory. 



Table 21. — Methods of sewage disposal at certain general hospitals ^^ '^ 



Hospital 



Sewage treatment 



Fort Bayard j Septic tank and filter beds; inefl!icient 

I plant. 
No. 3, Colonia, N. J.| Septic tank, trickling filter, and chlorina- 

I tion. 
No. 8, Otisville, do.... 

N. Y. I 
No. 18, Waynes- Septic tank and chlorination 

ville, N. C. 
No. 25, Fort Benja- ; Septic tank and contact beds 

min Harrison, 

Ind. I 
No. 26, Fort Des do 

Moines, Iowa. j 



Disposal of effluent 



Cameron Creek; small stream; part used for irrigation. 
Small branch of Rahway River. 
Shawangunk Kill; small stream. 
Richland Creek; small stream. 
Fall Creek; small stream. 

North River; small creek. 



" Only those are shown where sewage disposal plants were constructed by the War Department. 

SEWAGE TREATMENT 

All except one of the sewage treatment plants designed for large stations 
by the cantonment construction division and its successor, the construction 
division, consisted of septic tanks, the effluent receiving secondary treatment 
by chlorination or filtration where such additional purification was deemed 
essential, and funds for the necessary installation were provided. The one 
exception noted was at Camp Devens, Mass., where there are coarse screens 
and sand filters." 
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Screens, detritus tanks, and sludge-drying beds 
were not originally provided except in a few instances, 
but following a study of the character of camp sewage 
and of the operation of a typical sewage disposal 
plant at Fort Myer, Va., which was carried out by 
officers of the sanitary engineering section of the 
Surgeon General's Office, these forms of preliminary 
treatment were found to be essential for the suc- 
cessful operation of the type of settling tank which 
had been adopted,^" and in 1918 funds were author- 
ized for the construction of a combined screen, 
detritus tank, and grease trap at many of the plants.^' 

A special type of septic tank, commonly known 
as the "construction division tank," was adopted for 
use at all stations where disposal plants were installed 
under the jurisdiction of the construction division.^^ 
The design of the original unit of this type, which 
was built for Fort Myer, Va., is described in an article 
in the Engineering News-Record as "somewhat simi- 
lar to that of several tanks which had previously 
been designed by the writer for military post pur- 
poses * * * " 23 'pj^g construction at Fort Myer 
was completed May 14, 1917, about the time the 
committee on preliminary planning, sanitation, and 
engineering relative to cantonment construction was 
deliberating in Washington. 

The tank is a horizontal flow, multiple compart- 
ment type. Each compartment has a pyramidal bot- 
,tom and is provided with a sludge withdrawal pipe. 
Compartments are separated by cross walls which 
extend upward to within 1 or 2 feet of the surface of 
the liquid in the tank, and a baffle hangs 1.25 feet 
in front of the cross wall in each compartment. The 
baffles extend progressively deeper into the liquid at 
each succeeding compartment, from a minimum depth 
of 3 feet 9 inches in the first compartment, to within 
a few inches of the bottom of the "settling" com- 
partment (which is the top of the pyramidal sludge 
hopper), in the last compartment. Thus, each com- 
partment virtually becomes a separate small tank and 
is so arranged that the liquid must pass downward 
the depth of the baffle in order to flow out into the 
next compartment." 
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The action of this tank was described by the designer, in the article 
referred to above, and termed by him as one of "division and transfer," as 
follows : 

Scum forms in a heavy mass in the first compartment, also of considerable depth in the 
second, and very lightly in the third. The partially disintegrated matter in the first com- 
partment is carried into the second compartment by the velocity resulting from the limited 
space between the scum and the sludge, and ii^ the second compartment is again split up 
into a more finely divided condition. The finer particles are carried into the third com- 
partment, where further division and sedimentation take place. 

The capacity of the tanks as first designed was based on 10 gallons per 
capita contributing sewage, which theoretically would provide a "flowing 
through" period (with the tank clean and a sewage flow averaging 42 gallons 
per capita daily) of about five and three-fourths hours, with a minimum at 
peak loads of less than two hours." On account of the strength and character 
of the sewage, and the design of the tank which caused it to act as a grease 
trap, there was a rapid accumulation of scum and sludge, particularly in the 
first compartment, greatly diminishing the capacity of the tank and conse- 
quently reducing the already too short "flowing through" or sedimentation 
period. The alarmingly rapid formation of both scum and sludge, neither of 
which ajipeared to be easily digestible, necessitaj;ed their frequent removal 
from the tank while still in an offensive undigested state. 

Reports of unsatisfactory conditions at the Fort Myer plant, which had 
then been operating about four months, resulted in a preliminary investiga- 
tion by officers from the Surgeon General's Office during the period from 
September 20 to October 4, 1917.-' Certain recommendations relative to the 
enlargement of the tank and the addition of coarse screening equipment were 
made. In the spring of 1918 complaints were received from Camps Dix, 
Meade, Gordon, Pike, and Greenleaf, where larger tanks of the same design 
had been completed.^" A second and more complete investigation of the typical 
plant at Fort Myer was made, followed by a study of the tank at Camp Meade 
during April and May, 1918, both investigations being carried out by officers of 
the sanitary engineering section of the Surgeon General's OfRce.^^ These studies* 
resulted in three recommendations: (1) That the design of new tanks be 
based on double the original capacity; i. e., 20 in place of 10 gallons per capita. 
(2) That improved arrangements for the preliminary grease removal, screens, 
and detritus tanks be provided. (3) That competent operation of plants 
under trained supervision be arranged for. 

Experiments on grease traps were being carried out in the meantime by 
officers of the Medical Department and of the construction division, and 
soon funds were authorized for a large and improved type of kitchen trap in 
practically all camps. ^' Funds also were made available for the enlargement 
of most of the sewage treatment plants which had been constructed during 
the previous year. Early in 1918 sewer systems were initiated for 14 of the 
National Guard camps and for many of the miscellaneous stations which then 
were being established. All the new disposal plants connected with these 
systems were designed on a much more generous allowance of volume per 
capita than were those constructed in 1917.^° 
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The organization in August, 1918, of the maintenance and repair branch 
of the construction division, which took over the operation of sewage treat- 
ment plants,^" was followed by an investigation of the settling tank at Camp 
Custer, Mich., including experiments on the methods of operation necessary 
for securing the best results.^^ This investigation was conducted by officers 
from the maintenance and repair branch of the construction division, assisted 
by officers from the Sanitary Corps. Table 22 contains a summary of the data 
collected during this investigation. 




Fig. 41,— First compartment of typical Construction Division septic tank, showing scum formation, Camp Meade, Md. 

The conclusions of the officer who conducted the work for the Construction 
Division are quoted, as follows: •' 

Sati.sfactory clarification may be obtained from this type of tanlc l>y proper operation, 
and the greatest usefulness of the tank is realized when it is operated to secure maximum 
clarification, making the digestion of the sludge an incidental proposition * * *. The 
scum is made up of fecal particles, paper, grease, and other light or gas-charged material. 
The accumulation in the first compartment is rapid. A marked accumulation in the first 
compartment results in an increased velocity and the scum-forming material is carried to 
the second compartment, andjscum formation then proceeds more rapidlj- there. In time 
and in this manner there is an excessive accumulation throughout the tank. If the accu- 
mulation is regularly removed from the first compartment as soon as it reaches a depth of 
5 feet or less, the accumulation of scum in the other compartments will not reach objec- 
tionable proportions. * * * xhe scum and sludge which are removed from the inlet 
compartment are apt to be quite offensive, and this material can be best disposed of by 
discharging it into a trench and back filling as soon as possible. 
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Table 22. — Summary of data collected at investigation of septic tank, Camp Custer, Mich.^^ 





Test No." 




A 


B 


C 


D 


E 


F 


Rate of flow, in gallons: 

8a. ra.-.5 p. m 




803,000 

602,000 

14, 330 

165,000 
11.7 

555 
284 
49 

309 
69 

78 

441 

357 

19 

55.7 
78 
22 


679,000 

509,000 

12, 125 

165,000 
13.6 

534 

152 

71.6 

292 
3 
99 

468 

306 

35 

54.7 
80 
20 


1, 505, 000 

1, 129. HCO 

26, 880 

161), 000 
6.1 

597 

333 

44 

283 
64 

77 

502 

417 

17 

47.4 

77 
23 


274, 700 

206,000 

4,900 

165,000 
33.7 

617 

204 

67 

332 



100 

524 

342 

35 

63.8 
82 
18 


635, 000 


Entire 24 hours -.. 


1, 056, 000 
25, 140 

165,000 
6.4 


476,(100 


Population tributary, 42 gallons per capita daily 


11,333 


Total tank capacity: 

(lallons - 


165 000 




14.6 


Suspended matter, parts per million, total: 
Raw 




Tank effluent .-_ 












Settleable: 

Raw 






Tank effluent _ 






Percent removal -_. -,. 






Dissolved oxygen consumed, parts per million: 

Raw 




451 






341 


Per cent reduction ._ 




24 


.\nalysis of suspended matter in raw sewage: 
Per cent settleable 












Percent fixed . _. 













« Series A results were secured on a tank that had large aecumulaticns of scum and sludge; average values for 8-day 
run. Series B results were secured on the same tank; average results for 7-day run. Series C results were secured on a 
tank that was entirely free of scum and sludge wheti placed in service; average results for 9-day run. Series D results 
were secured on the tank that was used for the series C test without having scum and sludge removed; average results 
for 13-day run. Series E results were secured on the tank that was used for the C and D tests with a part of the scum 
and all of the sludge removed; average results for 21-day run. Series F results were secured on a tank after the scum and 
sludge were removed; average results for 18-day run. 

COMBINED GREASE TRAP, SCREEN, AND DETRITUS CHAMBER 

Because grease traps of standard patterns originally were installed on the 
house connection running to kitchens, they proved a continual source of trouble. 
The rapid velocities through the traps attained by the waste water during or 
following meal hours washed large cjuantities of the floating grease out into 
the sewer. This action was assisted materially by the high temperature of 
the trap liquor due to the use of much hot water in the kitchens. ^ As a result 
of experiments made by officers of the Sanitary Corps and of the construction 
division, a new type of grease trap, with a holding capacity of two-thirds of 
a gallon per capita, was adopted.^^ It has a steep-sided pyramidal bottom, 
a large surface area for the collection of grease, and a small diameter outlet 
pipe extending from near the bottom of the trap and so designed as to facilitate 
the scouring out of the sediment or sludge which collects there. 

Several traps of this new type were tested carefully and it was found their 
efficiency under ordinary operating conditions ranged from 90 to 95 per cent. 
Grease was recovered from the waste kitchen water in amounts averaging 22 
pounds per capita annually.'* During the fall and winter of 1918 funds were 
authorized for the construction of these traps in practically all camps, and 
their installation was largely completed in the spring of 1919.^' The reduction 
in the grease content of the sewage had a decidedly beneficial effect on the 
operation of the sewage disposal plants, and incidentally a considerable revenue 
was obtained at some stations from the sale of the easily rendered grease which 
was recovered. 
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During the spring of 1918 tlio policy had been adopted of constructing a 
large combined grease trap, bar-screening equipment, and detritus chamber on 
the main sewer for the purpose of removing grease, paper, rags, detritus, and 
other slowly digesting material from the raw sewage with the hope of thus 
lightening the load on the sewage disposal plant. ^' Prior to this, provisions 
had been made in only a few camps for detritus tanks and coarse screens. It 
appears that this plan did not prove as satisfactory as might be expected, in 
so far as grease removal was concerned, on account of the large quantity of 
fecal and other putrescible organic material which floated and mixed with 
the grease, thus making grease recovery impracticable. ° The bar screens 




Fig. 42.— Orit and screen chamber, Camp Meade sewage-treatment plant 

with clear space of 1 to 1 3^ inches were beneficial, however, and large quantities 
of paper, rags, and other debris were removed, ranging in amount from 6 to 
10 cubic feet per million gallons of sewage. Detritus, consisting of sand and 
gravel mixed with heavy masses of putrescible organic matter, which was 
difficult to dispose of in the tanks, collected in the detritus chamber in average 
amounts of about 6 or 8 cubic feet per million gallons. 

A description of the typical operation of a combined chamber of this type 
is contained in the following extract from the report of the camp sanitary 
engineer of Camp Meade, for September, 1918:^" 

The series of grit and grease chambers at the sewage treatment plant was placed in 
operation on September 14. 
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The bar screens collected such large ainotmts of paper and fecal niattor that it was 
desirable to make them coarser, and accordiiiRly every second bar was removed, with the 
result that tlioy are now much less rapidly clogged and do not cause such extreme difficulty 
and unpleasantness of operation. {Originally three-fourths inch clear space between bars.) 

The grit chamber is of s\ich design and capacity that, when both halves are in operation, 
the retention period is nominally about 2t)(> seconds with the present general average flow of 
.sewage, estinuited at 80 i)er cent of the mean water consum|)tion. The interior leiigtU of 
this chamber is '22.5 feet and the mean rate of forward travel, with the assumed meaa sewage, 
flow, i.-i onlv 0.08 foot per second, or only about one-twelfth of what it should be. The 
velocity would, of course, be doubled and the conditions improved to that extent if one half 
of the grit chamber only was in service. Both halves are now in oiH-ration. The maximum 
hourly rate of flow of sewage would give a mean forwanl rate of travel of 0.1.5 foot per second 




Fm. 43.— SUidge.(lrying beds, Camp Mfwli> scwaRe-triMitiiifiu pliint 



and the minimum only 0.01.5 foot per second when the entire chamber, both halves, are in 
service. The velocity at the upper end of the grit chanjber, a.ssuming no deposit therein, 
would be perhaps only O.ti of the mean rate of flow through it. These low velocities have 
produced very un.satisfactory results. Sewage sludge, as well as sand, is deposited in the 
cham»)er. On September 30, this had attained a depth of, roughly, 5 feet at the upstream 
end leaving a water depth of from 20 to 24 inches. The sludge was decomposing rapidly 
and when disturbed released great quantities of gas. Grea.se balls were collecting in the up- 
stream end Ijehind the baffles. Some of these measured 7 to 8 inche.s izi diameter. The 
usefulness of this chamber as a grit-removal device is therefore entirely olTset and is negative 
rather than positive. 

In the first grease chamber a scum of gas-lifted balls of fecal matter formed rapidly and 
produced a most obnoxious condition. A depth of from 6 to 8 inches of such material was 
40081 °~26t 17 
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removed on Septeniljcr 19, and again on September 26. On September 30, the depth of 
this scum was 14 to 16 inches, requiring immediate removal. The dense fecal scum removed 
from this chamber must be buried in pits. The protection of these pits against fiy breeding 
is bound to become a difficult matter. 

In the second grease chamber, to date only a thin greasy scum containing more or less 
gas-lifted fecal matter has been formed. 

It is evident that these chambers are not operating properly and should not be utilized 
Better results would obtain without their use. The amount of sand reaching the sewers will 
be much reduced when the new manhole covers, now being installed, are completely in 
place. Thereafter the grit reaching the sewers will come mainly from the flushing of latrine 
floors to which sand is carried on shoes. A suitable grit chamber could be designed to remove 
the major part of this material. 




Fi<i. 44. — Trickling-filter piping before placing crushed roclc 



SLUDGE BEDS 

In accordance with paragraph 4, " General Specifications for Sewerage and 
Sewage Disposal" sent to constructing quartermasters (quoted above, pp. 12 
and 13), sludge beds were not generally provided with the original installation 
of sewage-disposal plants." The accumulation of an unusually large volume 
of scum and sludge necessitated some method for its disposal, however, and in 
1918 typical sludge beds, with an area usually of 0.5 square foot per capita, 
were provided at many plants.^' The quantity of sludge to be handled was 
great, and it contained a large proportion of undigested material. Also it was 
of such a greasy nature that it did not dry readily, and consequently the method 
of burial in trenches was favored at many places.^' 
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TRICKLING FILTERS AND INTERMITTENT SAND FILTERS 

A standard type of trickling filter with fixed nozzles was designed by the 
construction division and built at a number of the camps.'"' The size was based 
usually upon a capacity of 30,000 persons per acre. They had a standard depth 
of 5 feet, although beds 6 and 8 feet deep were used for some of the earlier 
small installations. The specifications called for a filtering material of hard, 
durable crushed rock or slag, to pass a screen with 23^-inch openings. No 
radical departure from standard practice was observed, other than the shallow 
depth of the filters and a short dosing cycle. The results obtained from these 
filters, when properly attended to and kept free from clogging by particles of 
greasy scum and other suspended matter, was (juite satisfactory, a high degree 
of nitrification being obtained.-*" Resettling tanks were provided in only a 
few instances. The results of the operation of a typical filter of this type 
are presented in Table 23, which is a summary of chemical data obtained in the 
test of the plant at Fort Myer, Va., previously referred to. 

Table 23. — A summary of analytical data obtained during investigation of Fort Myer sewage 
disposal plant, April 18SB, 1918*° — Typical "construction division" septic tank and sprink- 
ling filters — Average values for one week 

[Results in parts per million] 





Crude 
sewage 


Tank 
effluent 


Filter 
effluent 


Total 
reduction 


Total solids - 


1.169 


739 

3«.8 
573 

4.2 
166 

71 

52 
-2.0 

28 

17.7 

15 
0.0 

97 

30.7 

65 

15.6 

33 

71 

46 

60 
246 
-3.4 


707 

4.3 
487 

15 
220 
-32.5 

39 

25 

19 

32.2 
9 

40 

63 

35 

25 

61.6 

10 

69.7 

17 

63 

52 

78.9 






38.5 


Dissolved solids 


598 




Per cent reduction ._ - ^ 


18.5 




671 




Per cent reduction. ... . . ._ 


61 5 


Nitrogen a.s free ammonia 


51 






23.6 




34 




Per cent reduction 


44 1 




15 




Per cent reduction ... .... 


40 




140 






55 


Dissolved ... 


77 






67.5 


Ether soluble: 

(a) Without add .. 


114 




Per cent reduction. 


91 2 


(i>) With acid 


115 






85 


Rinrhemiral n\vgen pnnsiimpd 


238 




Per cent reduction 


78 1 









Intermittent sand filters were utilized for the treatment of the sewage from 
only three of the large stations, viz. Camps Devens, Mills, and ITpton. '' At 
Camp Devens the sewage passed coarse bar screens, and was pumped to 20 
natural sand beds with an area of 1 acre each, formed by throwing up embank- 
ments and leveling off the area. No underdrains for the filters were provided 
and consequently no visible effluent was produced. The process was satis- 
factory except for the clogging of the filters in October, 1918, as a result of the 
excessive amounts of grease in the sewage. 

About 22 acres of natural sand deposits were utilized 'at Camp I'pton to 
treat the effluent from septic tanks. This area was divided into beds 0.87 acre in 
extent and 4}^ feet deep, but the fineness of the sand (effective size 0.13 mm.) 
resulted in an unsatisfactory operation. Trickling filters were authorized for 
this camp in 1918 to replace the intermittent sand filters. 
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Fourteen acres of sand beds without underdraining were completed in Jan- 
uary, 1919, at Camp Mills, to receive the effluent from the septic tanks. Their 
operation has been satisfactory. Due to the rapid demobilization of troops, 
they were never loaded to capacity. There were also some few filters of this 
type constructed for small installations, base hospitals, for example, whicli 
proved uniformly satisfactory. 

CIILORINATION 

Disinfection by chhu'ination of septic tank effluents was employed in a 
number of camps. '" Liquid chlorine dosing apparatus, both automatic and 
manual control, was used with varying degrees of success. An attempt was 
made to provide a dosage of from 6 to 10 parts per million, depending upon 
the degree of disinfection desired, but on account of the unreliability of the 
equipment, due in a large measure to the lack of attention afforded it, the dis- 
infectioTi secured was only intermittent at the best. 

The indiscriminate use of disinfection for septic tank effluents, where the 
protection of water supplies or similar features is not involved, is a radical 
departure from standard practice. Apparently this method was employed 
by the Army in some cases as a substitute for other more expensive forms of 
secondary treatment. The partial disinfection employed did not sterilize the 
sewage, although when properly operated it destroyed the greater nimiber of 
the bacteria. Disinfection does not reduce the cjuantity of organic matter in 
the sewage, but does serve to prevent its purtrefaction in the immediate vicin- 
ity of the plant : the organic matter, however, later comes in contact with 
putrefractive organisms and when conditions are such that little or no dilution 
is furnished by the body of water which receives the effluent, a nuisance is apt 
to occur at some point farther down the stream. 

SEWAGE TREATMENT AT AVIATION STATIONS 

Since the sewage disposal plants at the aviation fields were designed by 
civilian engineers in the field, there resulted a wide variation in the methods of 
treatment employed. As a rule, screens and grit chambers were not provided 
for preliminary treatment, except some bar and wire basket screens preceding 
pumps, which removed only a trifling part of the suspended matter. " 

In contrast with the policy of the construction division, as indicated by the 
adoption of a standard type of septic tank for all camps, the aviation fields were 
equipped either with ImhofI tanks or with some design of septic tank con- 
forming closely with standard practice.*" At only one station (the Arcadia 
Balloon School) was a "construction division" type installed.'" Of the 30 
aviation fields which had some form of settling tank, 18 were e(iuipped with 
Imhoff tanks, which usually proved highly efficient and gave little operating 
trouble. The tanks as a rule were inclosed with screens for the prevention of 
fly breeding, but were seldom housed in or otherwise covered. Sludge beds 
were constructed at many of the plants, but in some instances sludge was 
trenched or buried in other ways. The sludge obtained from the ImhofT tanks 
was apparently well digested, inoffensive, and capable of drjing readily." 
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A number of trickling filters were installed, all being of standard design, 
usually 6 or 8 feet in depth. Intermittent sand filters and eontaet beds of 
standard design were used to some extent and aeeomplished their purpose in a 
satisfactory manner. The importance of careful inspection during the con- 
struction of sewage-disposal plants both for aviation fields and for larger camps 
was emphasized by Army experience, as shown by the number of instances in 
which trickling filters had to be torn up and the media washed, regraded, and 
replaced.*' 

Eighteen of the 30 aviation stations having sewage-disposal plants were 
provided with chlorinating ecpiipment for the disinfection of the final effluent.'" 
In no case was raw sewage chlorinated, and in only one instance, Eberts Field, 
was a septic tank effluent chlorinated without other secondary treatment.'* 
The use of automatic chlorinators was not satisfactory in general because of 
the inability of the equipment to follow the rapid and extreme variations in 
flow from the filters, and manually controlled machines, set for the maximum 
flow at all times, thus overtreating the effluent during the intervals between 
the siphon discharges to the filters, were favored. 
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tation Division, S. G. O. (name of camp). 



CHAPTER Xll 

DISPOSAL OF GARBAGE AND WASTE 

SYSTEM ADOPTED 

The Quartermaster Corps was responsible by regulations for the collection 
and disposal of camp wastes,' but, as pointed out in preceding chapters, the 
Medical Department was charged with the duty of advising with reference to 
the adoption of waste dis[)Osal systems, and with the supervision of their opera- 
tion, its responsibility being the same as in the case of the other utilities affecting 
the health of troops such as water supplj' and sewerage.^ The Medical Depart- 
ment was consulted with reference to the adoption of the original system of 
garbage disposal, and following the occupation of the camps it assumed sanitary 
supervision over its operation. 

That there is value in the garbage at an Army camp was recognized early 
when this country was preparing for mobilization." This value was greatly 
increased under the conditions tlien existing, due to the considerable amounts 
of fats, grease, alcohol, glycerin, nitrogen, potash, and other substances con- 
tained in garbage, all of which were commanding abnormally high prices as a 
result of the war. The assembling of large numbers of soldiers in the camps 
also guaranteed a sufficient (juantity of garbage to justify a considerable invest- 
ment for the establishment of adequate works for its conservation, and the 
concentration of these men in relatively small areas, under military discipline, 
simplified and reduced the cost of collection and delivery of the waste to an 
extent seldom possible in civilian communities. Therefore, disposal by incinera- 
tion, which had long been practiced by our Army in camp, was not considered 
the best means for troops at tlie big mobilization points, and the attention of the 
authorities turned to methods by which the valuable components might be 
recovered, or at least conserved to some extent. The establishment of reduction 
plants was considered at first, but this plan was finally rejected on account of 
the high cost of equipment and the probably slow deliveries of the material 
necessary for their construction. At the National Army camps and at some 
other large camps tiie plan finally adopted consisted in the separation of the 
garbage at kitchens into various classes and its collection and delivery by 
military labor to contractors at a central transfer station within the camp area, 
this station being owned and operated by the Government.^ There was no 
emptj'ing of garbage cans except at this central station. The contractors were 
rec[uired to transport practically all organic waste materials from the transfer 
station to a point so far beyond the limits of the Government reservation as to 
avoid an\- possibility of nuisance or menace to the health of the troops, and the 
ultimate methods of disposal were left to them. At the National Guard camps 
the contractors usually removed the garbage directly from the kitchens to a 
point outside camp limits without the use of an intermediate transfer station. 
The full cans were collected at the kitchen and were not emptied until they 
reached the contractor's establishment, where they were then cleansed bj- him.* 
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Near tlic largo camps many piggeries were establisliod by tlio piirdiasors or 
contractors, and tlie portions of tlie garbage suitable for liog feeding were thus 
utilized." Trap grease, raw meat, fats, and other substances of a similar nature, 
as well as dead animals, were rendered, either in plants erected and operated by 
the contractors or in existing municij)al or private estabhslmients/ Eones 
were sold to fertilizer manufacturers, dry bread was made into poultry feed, 
and the remaining refuse, consisting of coffee grounds, tea leaves, fish wastage, 
citrus rinds, and other valueless materials, was incinerated, usually in plants 
constructed and operated at the transfer station by the Government." Paper, 
tin cans, and bottles were baled and sold when the opjjortunity offered.* 
Manure, as stated in the special chapter on that subject, was usually hauled 
away to a safe distance from camp and spread on land ; usually this was done 
by train. When the supply was greater than the demand, it was occasionally 
burned in windrows or ripened in compost piles for future use." Other wastes, 
which did not have a salable value, were burned on the camp dump by Govern- 
ment labor. 

Kitchen slojjs in the sewered camps were disposed of by discharge, through 
grease traps, into the sewers. In the National Guard and other tent camps, 
prior to the installation of sewer systems late in 1918, slops were evaporated in 
shallow })ans placed over a brick incinerator built in close proximity to each 
company kitchen." While this process was laborious and wasteful of fuel, its 
results were entirely satisfactory from a sanitary point of view. Figures 45 and 
46 are detailed drawings of a brick incinerator, and of a rock-pile crematory, 
respectively, such as liad been used prior to the war in temporary camps, for 
burning garbage and evaporating slops. 

During several years prior to the World War the Medical Department had 

carried out many experiments and observations regarding the proper disposal of 

kitchen refuse, which in camp forms one of the ready means of attracting and 

propagating flies. These studies had shown that immediate incineration of 

kitchen waste (garbage and slops) in close proximity to the kitchen, and without 

use of garbage cans, best served the ends of sanitation. Removal of the waste 

from kitchens to a central camp incinerator was less satisfactory because it 

involved the use of garbage cans and the certainty of spilling some material 

while emptying these receptacles and while hauling the contents to the central 

point. The expense of operating incinerators in our vast new camps and the 

importance of conserving garbage were funchimental reasons for adopting the 

new policy which already has been described. The steps which led to this change 

as well as some of the difficulties encountered, are in part shown in the following 

correspondence : 

Wak Department, 

Office of the Quartermaster General op the Army, 
400.74 (Genl.) Washington, July 21, 1917. 

Memorandum for the Secretary of War: 

While the saving of even garbage is desirable, it is not believed practicable to get anyone 
to take it away fast enough to prevent accumulation sufficient to attract flies, which are 
the greatest menace to the health of the command. 

Sanitary inspectors require the garbage to te burned as fast as it accumulates. It is 
suggested that the matter be referred to the Surgeon General for an opinion as to the effect 
it might have on the health of the command to try and collect it in closed receptacles. 

Henry C. Sharpe, 
Quartermaster General. 
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War Department, 
Office of the Surgeon General, 

Washington, August 16, 1917. 
From: The Surgeon General of the Army. 
To: Camp sanitary officer. Camp Custer, Battle Creek, Mich. 
Subject: Removal of garbage from military camps. 

1. I am directed by the Surgeon General to quote a communication from this office, 
dated June 21, 1017, addressed to the Quartermaster General of the Army: 

The following telegram, having been approved by the Acting Chief of Staff, has been 
sent to the department surgeon.s of all departments in the United States: 

This office sees no objection arrangement with responsible civilians to remove garbage 
from camps and cantonments provided such removal is prompt and carried out under regu- 
lations which will insure that no insanitary conditions result. Garbage to be removed in 
the can. No dumping into wagons permitted. Returned can to be thoroughly cleansed, 
sterilization by steam desirable. Firms representing considerable capital have applied this 
office permission to do work. Garbage from cantonments evidently has considerable money 
value. Believe contractors should give bond. 

F. P. Reynolds, 
Colonel, Medical Corps. 
[First indorsement] 

Sanitary Inspector, Camp Custer, 

Battle Creek, Mich., A-ugvst 18, 1917. 
To the Surgeon General, U. S. Army, 

Washington, D. C. 

1. Our proposed arrangement at this cantonment, as indicated in the inclosed circulars 
is identical with the one recommended. 

2. Request that these circulars be forwarded to the firms referred to in the letter as 
having applied for permission to remove garbage. 

W. W. Wood, 
Captain, Medical Corps, U. S. Armtj. 

War Department, 
The Adjutant General's Office, 

Washington, August 20, 1917. 
From: The Adjutant General of the Army. 
To: The Surgeon General. 
Subject: Disposal of garbage at eamijs. 

You are informed that the Secretary of War now has on his desk under consideration 
the matter of the disposal of garbage at camps, and no action will be taken with reference to 
the disposal of garbage which will bind the Secretary of War until he has communicated his 
desires on the previous papers. 

Bj' order of the Secretary of War: 

Edward T. Donnelly, 

Adjutant General. 
[Western Union special] 

Charleston, S. C, August 28-17. 
To Surgeon General, Army, 

Washington, D. C. 
Incinerators being denied cantonments the conservation scheme advocated by Defen.se 
Council and to put in operation by Quartermaster Corps not yet announced many com- 
plaints are received and demands for relief from nuisance period Conservation should begin 
in kitchen and not in garbage can period Local commanders informed question of disposal 
now in their hands as efforts these headquarters to handle through bids to contractors stopped 
by higher authority period If something not done promptly local papers will denounce 
nuisance. 

Stark, Department Surgeon. 



Four inclosures. 
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Department Surgeon, August 28, 1917. 

Charleston, S. C. 
Understand that plan of conservation is being put into effect by Quartermaster General 
under instructions Secretary of War, and that contracts are about to be let for disposal 
garbage in this manner at all National Army cantonments. Am informed by officer in 
charge cantonment construction that disposal of garbage in National Guard cantonments 
will be by incineration and that incinerators are to be put in by his department. 

GoRG.\s. 

[Western Union telegram] 

„ „ . -American Lake, Wash., Angusl 30, 1917 — a. m. A3. 

•Surgeon General Army, 7 i » > , 

Washington. 
Reference contract garbage etc. General Greene commanding directs me state, quote In 
the awarding of these contracts the economy reasons seem to have entirely outweighed 
sanitary considerations and the training time of troops." He also wishes you informed 
his telegram Adjutant General August twenty-eighth. "The Adjutant General, Wash- 
ington, D. C., constructing quartermaster has received notification of letting of contract 
for removal of garbage, etc., from this camp under certain conditions one of which involves 
the collection and removal to a point at least half mile distant from cantonment. This 
involves labor of troops and supplying specially constructed tank cars which the Govern- 
ment does not possess and which cannot be obtained within the limited time at our disposal. 
I consider this very objectionable and recommend in lieu thereof that contract be let for 
this purpose to reputable parties who have every facility for performance this duty in a 
systematic and thoroughly sanitary manner. Party is reputable and prepared to furnish 
adequate bond for the proper performance of this duty, all methods of collecting and disposal 
to be under the immediate supervision of my sanitary officers. I strongly urge authority 
be given me to make the contract indicated. Double can system not pos.sible as the cans 
cannot be obtained, every possible source of supply on this coast having been consulted 
and the cans not available nor can they be supplied with reasonable time. On account of 
different conditions climatic and otherwise no hard and fast general rule is advisable and it 
is believed that better results will follow leaving this question to local commanders. The 
officers of the medical and quartermaster corps at my camp are unanimously strongly in 
favor of the contract system of disposal of garbage. Greene. Terms contract furnished 
by contractor objectionable to undersigned in allowing disposal garbage, manure, etc., 
outside cantonment but within reservation. Hog farms and storage manure opposed. 
System segregation requires five covered iron cans each kitchen. First supply cans to come 
from depot qtiartermaster Seattle not available as supposed. No method available cleansing 
cans per letter your office August, sixteen except kitchen police. Cans, transportation and 
steam sterilizing plant necessary to carry out scheme present population camp thirteen 
thousand, first increment National Army ordered Sept. five. This telegram result agreement 
with construction and camp quartermaster. 

Field, Smith, and Northington. 

War Department, 

Office of the Surgeon General, 

■n T.U o /~. I f iu . Washington, August 31, 1917. 

irom: The Surgeon General of the Army. 

To: The Adjutant General of the Army. 

Subject: Disposal of garbage in National Army cantonments. 

1. Inclose herewith copy of telegram received in this office from the division surgeon 
and division sanitary inspector, 91st Division, Camp Lewis, American Lake, Washington, 
in regard to disposal of garbage at that camp. (Telegram is reproduced above.) 

2. This office has not been informed of the plan of disposal which is referred to as having 
been ordered by the office of the constructing quartermaster. Communications have been 
received similar to the inclosed, indicating that much confusion has resulted because of the 
change in the original plan, which left arrangements for garbage disposal at National Army 
cantonments in the hands of the local commanders. 

3. Copy of instructions sent by this office to camp sanitary officers is enclosed. 
For the Surgeon General. 

F. P. Reynolds, 
Colonel, Medical Corps. 
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[1st indorsement! 

485.2 (Miscl.) War Department, A. G. O., 

September 5, 1017. 
To the SuHGEON General: 

Inviting attention to the inclosed copy of telegram sent to all divisional commanders 
on Soptember 3, 1917, outlining the approved metliod of collecting garbage at divisional 
camps. (Telegram follows.) 

By order of the Secretary of War: 

L. A. Dewey, 
Adjutant General. 
[Night raessagei 
720.7 (Miscl. Divn.) Camp Doniphan, 

Fort Sill, Okla., September 3, 1.917. 
Comma.\dinc; General, Camp Do.viphan, 

Fort Sill, Okla. 
Approved mctliod of collecting garbage at divisional camps, is the can system period. 
The filled cans, replaced by empty cans, are to be transported, withont removing covers, 
from mess kitchens to a point two or three miles from cantonment buildings by Government 
trucks period. At this [joint the cans are to be emiitied into contractors trucks. The cans 
will then be rinsed, sterilized and returned to kitchens when the next collection tri|) is made 
period. McCain. 

The following extract from a Quartermaster Corps eircular of j)ro])()sals 
indicates the sanitarj- safeguards which were thrown around the handling of 
manure " and garbage by contractors." Unfortunately it was not always ])os- 
sible to hold contractors to a strict compliance, as is sliown by reports of 
inspectors, some of which are quoted at the end of this chapter: 

Sealed ])ropo.sals, in du])licate, sul)ject to the usual conditions, will be received at this 
office until 2 p. in. August 31, 1017, at which time and [ilace they will be o|)ened in the 
presence of bidders who attend, for the sale of the garbage and manure accumulating daily 
at this camp, estimated at 150,000 ])ounds of manure daily and 30,000 gallons garbage 
daily, subject to the following conditions: 

Conditions an to manure. — The contractor to furnish a sufficient luunber of flat cars on 
the .sidings at the cantonment daily with enough laborers to clean the ground of all litter 
about these cars, and to l)e bound by the sum of $1. ()()() to cover the regular daily |)<'rformance 
of the details of this contract under such sanitary regulations as the sanitary ins|)('ctor of 
the cam|) may designate, the manure to be removed at least 2 miles from any margin of 
the camj), and the Government agreeing to transfer the manure to the sidings and to load 
the cars with the same. 

Conditions a.s to garbage. — The contractor to remove daily all garbage in the cans which 
are furnished by the caiii|) quartermaster, these cans and their contained garbage to be taken 
and removed at least 2 miles from any margin of the camp; the cans then thoroughly clean.sed, 
externally and internally, by scrubbing in limowater and sterilized by directing a s|)ray 
jet of live steam into the cans, the covers of the cans to l)e treated similarly; the contractors 
to avoid the spilling of garbage about or slopping it on the garbage stand or el.-icwhere on 
the cantonment grounds; the collection of the garbage to be suijcrvised by the .sanitary 
ins|)ector or his assistants, whose orders will be final. The cam|) authorities agree to strain 
from the garbage all li(|uids and to keep it free from foreign sub.stances, such as bottles, 
papers, etc., and to investigate and adjust all just complaints on the part of the contractor; 
the contractor to be bound in the sum of $1,000 for the daily removal of the garbage and 
the faithful performance of his duties under this contract. 

° Manure is treated in greater detail in the following chapter. 
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THE COLLECTION OF GARBAGE 

Rules for the collection and disposal of kitchen waste, garhage, manure, 
and dead animals were changed from time to time hy War Department orders 
and by local instructions, but the most comprehensive set of regulations on 
the subject is contained in Section X of Special Regulations No. 77, War 
Department, October 11, 1918, as follows: 

COLLECTION AND DISPOSAL OF KITCHEN WASTE, GARBAGE, MANUKE, AND DEAD ANIMALS 

120. Arrangements for the disposal of kitchen waste, garbage, manure, and dead animals 
will be made bv the salvage officer through the subdepot quartermaster in each cantonment, 
camp, or station. No quartermaster will enter into any contract or arrangement for dis- 
posal of kitchen garbage or kitchen waste except upon written authority from the Quarter- 
master General. The commanding officer will make necessary arrangements for the collec- 
tion and delivery to the salvage depots or such other point as the salvage officer may instruct. 

121. With the object of reducing waste as far as possible, and to insure that all by- 
products are utilized to the best advantage, each organization conducting a me-ss will make 
the following separations of kitchen waste produced in the preparation and serving of each 

meal. . , , 

a. Bread, which will include all bread unfit for human consumption, after each meal 

will be dried and sacked for delivery. 

b. Cooked meat will include all scraps of meat collected from plates after meals. 

c. Raw fats and meats will include the trimmings and raw scraps rejected for use as 
food, and meat condemned by health avithorities as unfit for human consumption. 

d. Bones shall include all bones discarded in the preparation and use of human food. 

e. Cooked grease shall include all grease discarded as being of no future value as human 

food. ^, . , -c J 

/ Other garbage shall include all unusable portions of food not otherwise classified, 
and shall include coffee grounds, glass, and other substances injurious for use as food for 
animals. Such substances shall be dispo.sed of in the same manner as ashes. 

122 To insure that the separation of all kitchen waste is made in accordance with the 
above, the commanding officer of each company, battery, etc., will make the necessary 
arrangements for the collection of all waste immediately after the conclusion of each meal, 
and before same is disposed of it will be inspected by an officer. The company com- 
mander will be responsible that all food fit for further use is preserved. Bread, meat, fat, 
bones, tea leaves, coflFee, coffee grounds, or water will under no consideration be placed in 
receptacles with other garbage. 

123 Each of the above named classified articles will be weighed and a statement of 
the quantities of each will be forwarded at the time of collection to the salvage officer, and 
on or before the 5th dav of each month a full statement on forms to be obtained from the 
salvage officer of the total fiuantities for the previous month of each classification will be 
forwarded to him bv each unit. In the event of excessive quantities of waste or bad sepa- 
ration or grading of same by any unit, the salvage officer will immediately report same to 
the commanding officer to inspect the material complained of, which will be retained for 
such in.spection. Periodically, as directed, the salvage officer will forward, through the 
camp commander to the Quartermaster General, a statement of any excessive waste or bad 
grading of bv-products bv any unit. The Quartermaster General will, where considered 
necessary, report same to The Adjutant General for necessary disciplinary action to prevent 
a recurrence of same. 

124. Receptacles for waste shall be provided as follows: 

a. All bread shall, after drying, be placed in salvaged bags provided for the purpose. 

b. All cooked meat, raw fats and meats, and cooked grease, after being weighed sepa- 
rately, shall be placed In one receptacle. 

c. Bones will be kept in a separate receptacle. 

d. Other garbage, suitable for animal food, will be placed in one receptacle. 
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e. Waste not suitable for animal foods, such as coffee grounds, broken glass, tea leaves, 
egg shells, citron rinds, banana peel, banana stalks, fish heads, and fish scales, shall be placed 
with ashes in a separate receptacle. 

/. Tin cans, after being washed and rinsed, shall be placed in separate receptacles. 

q. All waste paper from mess halls and barracks shall l)e placed in bags provided by 
the camp quartermaster for this purpose. 

h. Empty unbroken glass bottles and other glass containers, after being washerl and 
rinsed, will l)e kept in packing boxes salvaged by the organizations and will be turned in 
once a week to the salvage officer. 

125. The receptacles for garbage will be i)laced in a convenient location for removal, 
by the contractor, the organization, or salvage service and will be kei)t in a clean and sanitary 
condition by the organization using them. 

126. Manure from corrals and stables will be delivered daily by remount or organization 
teams to contractor at point designated in contract. When the contract calls for it, manure 
will be weighed, either in w-agons or cars, and the records of these weights and the enforcing 
of the contract shall be the duty of the .salvage officer. 

127. It will be the duty of the organization commander to see that manure is kept 
free from excessive quantities of straw or other foreign matter, and that the manure is deliv- 
ered as specified in paragraph 126. 

128. Where exces.sive quantities of straw or foreign material is found in the manure, 
the salvage officer will immediately report the fact to the commanding officer of the unit 
concerned who will direct an officer to inspect same. Periodically the salvage officer will 
forward through the camp commander to the Quartermaster General a statement of the bad 
condition of manure of any unit. The Quartermaster General will, where considered neces- 
sary, report same to The Adjutant General for necessary disciplinary action to prevent a 
recurrence of the same. 

129. Firms or individuals purchasing manure under contract at camps, cantonments, 
or po.sts will be required to provide at their own expense a site of not less than 5 acres for 
a manure dump, to be used as such when railroad or other transi)ortation is not obtainable 
to remove the daily accumulation of manure. The location of the site will be within 3 miles 
of the station of the troops, and will be approved by the camp sanitary officer. 

130. If it be necessary to stack manvire it should be dumped in piles about 3 feet high 
and 5 feet wide at the base, and then covered with earth to a depth of about 6 inches. All 
should be beaten down firmly, care Ijeing taken to ramp up the sides, where fly maggots 
chiefly lodge. The edges of the heap, as an extra precaution, should be sprayed with borax 
solution (4 ounces to the gallon), using about a quart of solution for every square foot 
sprayed. The ground at the edge of the heap should be sprayed for a width of a foot. 

131. Packing the manure tightly develops heat enough to kill the larvae, and covering 
it with a layer of soil prevents the deposit of eggs by flies, at the same time preserving the 
value of the manure by preventing rain washing out the soluble ingredients. 

132. If borax be not available, prepare the gromid where the dump is to be made with 
heavy oil and leave a margin of a foot of such ground around the edge of the dump. 

133. One neglected heap of horse manure or other suitable breeding ground is enough 
to provide a plague of flies for a whole camp. 

134. Ashes of all kinds will be delivered by organization teams to such places as the 
salvage officer may direct. 

135. Dead animals from remount depots or organizations will be delivered by them to 
such places as may be designated by the salvage officer. They shall be placed on skids; 
not dragged over the ground. 

The garbage was separated in or just outside the mess hall, the mess 
sergeant being held immediately responsible not only for properly segregating 
the various components into the allotted cans but also for preventing wastage 
of edible foods." The separation was usually in part accomplished by requiring 
the soldiers after each meal to file past a row of properly labeled galvanized-iron 
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garbage cans, and to scrape the food remaining on their plates or mess kits 
directly into the appropriate receptacle. When not opened to receive material, 
orders recpiired that cans be kept tightly covered." 

The full garbage cans were collected each day on wagons or trucks, manned 
usually by enlisted men from the Quartermaster Corps or by military prisoners, 
and were delivered to the central transfer station.* Clean cans were left in 
the place of the full cans which were removed. Suitable regulations were 
promulgated covering the collection and hauling of the material from camp. 
Care was necessary in Imndling cans to prevent the spilling of the contents on 
the ground. Covering by tight lids or by tarpaulins during transit was 
required.* 




Fi'i. -17.— One method of arranging garbage cans when these were kept in the company kitchen 

The garbage cans usually were kept on platforms just outside the kitchen 
door, and near a company street for the convenience of the details engaged in 
their collection and delivery." These stands were raised a few feet off the ground 
and in some instances a screened shelter was provided to prevent access of flies. 
(See Chap. XI\'.) Ordere recjuired that flytraps be kept near each such plat- 
form during warm weather. The ground around was carefully policed to prevent 
fly breeding; occasionally it was necessary to keep a small area soaked with 
crude oil. In many instances no screens over the garbage cans appeared to 
be necessary, cleanliness alone being relied upon for preventing insect nui- 
sances. Originally it was required that all cans containing material other than 
ashes or undecomposable refuse be kept inside the kitchen,* as under this plan 
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the use of dirty cans or the holding of decaying garbage would not be tolerated. 
The practice of keeping the cans in the kitchen was not long maintained, 
however, because of lack of space and widespread distaste for this procedure. 

The central transfer station, as originally planned, consisted of a platform 
20 feet wide and 100 feet long, constructed of lumber and raised above the ground 
to a height about level with the floor of a wagon. A storeroom was provided 
at one end for cans, bottles, paper, etc., and a can-washing room was located 
at the other end of the platform." There was usually an incinerator in con- 
nection with the station.* The wagons or trucks from the camp delivered 
their full cans at one side of the platform and immediately drove to one end 
for a load of clean cans to take back to the kitchens. The full cans containing 
useful material were emptied into the appropriate tank trucks or wagons of 
the contractor standing on the opposite side of the platform, or sometimes 




Fui. 48.— Garbage-transfer station, Camp Meade, Md. 

into railway cars. Useless matter was deposited in the charging room of the 
incinerator, later to be shoveled into the fire. Paper, bottles, and tin cans 
were placed in the storeroom and all garbage cans after emptying were delivered 
to the can-washing room. After cleansing, the cans were stacked at one end 
of the platform ready for return to camp. 

Inspectors were stationed on the platform to weigh the garbage and note 
any wastage of food as indicated by the contents of the cans when they were 
unloaded; a record was kept and when undue waste was apparent the proper 
officers were notified, so that disciphnary action could be taken with a view to 
preventing a recurrence." 

After the transfer stations had been in operation a short time, it became 
necessary to pave the roadway and space around and under them to facilitate 
the cleaning up of the premises, which was required each evening after the 
40081°— 26t 18 
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<leliverics for the day had coasod. In some camps a concrete pavement 
beneath the iinloaehng phitfonn liad been provided in the original plans.* 
In other instances it took months of effort on the part of the sanitary authorities 
to obtain pavement under and around the stations. Waste water from the 
hosing of the premises and from the washing of garbage cans was collected 
and discharged through a large grease trap, whence it either entered a sewer 
or was disposed of by cesspools or in some other satisfactory manner. Large 
(juantities of valuable grease were recovered from these grease traps.* 

The platforms were of wood and two types of construction were employed; 
in one tongued-and-grooved lumber was used, with no intentional open spaces 
in the floor; in the other an open space of about 1 inch was left between each 
two planks." This latter type was believed by some to be the better because 
it prevented collections of filth which soon formed in the narrow cracks between 
the matched planks of the first type.* On the other hand, the cleaning of the 
spaces 2 inches deep and ranging from 3^ inch to 1 inch wide was a very difficult 
matter and was seldom satisfactorily accomplished. In several camps, plat- 
forms of wood were entirely abolished and concrete was substituted therefor.* 
These were satisfactory in all instances, and it is obvious that a concrete plat- 
form should have been provided for all transfer stations at the outset. Even 
with the greatest cleanliness the keeping down of flies was a difficult matter, 
and they would frequently follow the wagons back to camp. Orders required 
that flytraps in large numbers be kept in use at transfer stations.'" 

At times much difficulty attended the handling of garbage in winter 
because of its freezing to the cans. This, however, was of no sanitary impor- 
tance. 

The method of can washing usually consisted of soaking the cans in large 
wooden tanks filled with hot water, to which lye or other cleansing material 
had been added, after which they were scrubbed with stiff brushes." Pipe coils 
were originally placed in the incinerators to furnish hot water for filling the 
tanks, but proved insufficient and were soon burned out. Subsequently small 
steam boilers or heaters were installed. This method of cleaning cans was 
unsatisfactory on account of the frequently deficient supply of hot water and 
also because of the justifiable dislike of laborers for the wet, filthy work; both 
factors resulted in a lack of thoroughness. A few camps were provided with 
mechanical can-washing equipment, which consisted of brushes revolving in 
tanks of hot water and so arranged that both the inside and outside surfaces 
of the cans were cleansed." These machines proved fairly satisfactory' as 
regards results, but were expensive to operate and maintain. 

After the original transfer stations were built, a new design for can-washing 
equipment was developed by the construction division.'^ The cans were first 
soaked in long vats containing hot water in which a special cleansing compound 
had been dissolved for the purpose of loosening the greasy materials from their 
surface; they were then placed in small compartments and subjected to strong 
sprays of hot water both inside and out. This removed the bits of garbage 
which cling to the metal and also the greasy film which is characteristic of poorly 
washed garbage cans. Several installations of this equipment were made in 
1919." 
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The incinerators originally constructed were of commercial types, and 
usually were provided in duplicate units having nominal capacities of 10 to 
20 tons per day. They were used for burning only the unsalable garbage. 
They consumed a great deal of fuel and were generally ineflicient and 
unsatisfactory, practically none of them remaining in use for more than a 
few months.* Notwithstanding the coal shortage and the high price of fuel 
during the war, many tons of coal were consumed in these incinerators, while 
immense quantities of combustible refuse were being burned on the near-by 
camp dumps merely to get rid of it.* 

During 1918 a new type of incinerator was developed by the construction 
division.'i which is described by the designer as having "a grate surface for 
natural draft to burn 35 pounds per square foot per hour, and for forced draft, 
CO pounds per square foot per hour; a drying hearth to facihtate the cremation 




Fir.. 4».— Can-wiishing uiipiiratus in garbage-transfer station, Camp Meade, Md. 

and to prevent the liquids from reaching the grates; dampers to control the 
draft; and an ample stack area and height to prevent back-firing and to produce 
an average velocity of gases approximately 20 feet per second." The incin- 
erators of this new type were not constructed early enough to be in general 
use during the war, but their performance under severe tests at some camps 
where they were installed later promised efficient and satisfactory service. 

At many stations, particularly the National Guard camps, no garbage 
transfer stations were originally built and all the refuse was gathered up directly 
from the kitchens by the contractor, who was responsible for its regular col- 
lection, for its proper disposal, and for the cleansing of the cans.^ Usually this 
work was done in an unsatisfactory manner, since adequate equipment was 
seldom available, and, as a result, a system of collection by the camp authorities 
was ultimately instituted at practically all points.* In many aviation fiekls it 
was planned to incinerate all garbage, and one or more brick incinerators were 
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built for this purpose on the outskirts of the reservation. As observed by 
sanitary inspectors from the Surgeon General's Office, these incinerators were 
generally of poor design and with only a very limited period of usefulness.* 
Ultimately many aviation fields disposed of garbage by sale.* 

QUANTITY OF GARBAGE 

The quantity of garbage produced per capita at the camps was approxi- 
mately twice that encountered in municipal practice."- " Table 24 has been 
prepared to show the total average amounts, by months, of certain constituents, 
and the total yearly production of all garbage per person, at three National 
Army camps. 

Table 24. — Quantities of certain constituents and the total weights of garbage produced per 
month at Camps Devens, Dix, and Meade " 
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These figures, which were obtained direct by daily weighing of all camp 
garbage, coincide very closely with each other and also with those obtained by 
the division of food and nutrition, Surgeon General's Office, in a nutritional 
survey of 427 camp messes, in which the average total waste per man per day 
was found to be 0.80 pound. '^ Of this the edible waste amounted to 0.38 pound 
and its cost averaged 3.2 cents per capita daily. 

The prices paid by the purchasers for the camp wastes under the original 
contracts usually were based on the population, and ranged from 3 to 9 cents 
monthly for each soldier, with an average of 5 cents. There were some excep- 
tions, however; at Camp Devens a lump sum of $2,160 per month was paid for 
all camp wastes; at Camp Travis the materials were sold separately, bones 
bringing $11, garbage $1.90, and waste paper $4 per ton." On July 1, 1918, new 
contracts were made for all camps, usually based on the weights of the mate- 
rials." Table 25 shows the variations in prices received for the different con- 
stituents of the garbage at two camps. 
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Table 25. — Prices bid per ton for various constituents of garbage at Camps Dix and Jackson, 

July 1, 1918 ■« 
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If not properly disposed of, the only influence which garbage was likely 
to have on the health of commanils was through fly breeding. As is mentioned 
elsewhere, generally speaking, fly breeding was kept at the minimum in the 







FKj. IM. — .\ well-kept camp dump. Combustible and iioncnmtnislil))^ iikiI('i1[i1 wen- ihtown over the edge of the dum >, 
where a more or less constant fire was maintained by the former, consuming such small amounts of organic matter 
as accidentally were mingled with the materials hauled to the dump 

home camps. This does not mean, however, that many difficulties did not 
occur in getting rid of the garbage. Doubtless the simplest method was direct 
sale of all garbage to a contractor for disposal at a point so remote from camp 
as not to involve a nuisance so far as the troops were concerned. It goes 
without saying that simple methods recommend themselves particularly under 
war conditions. It was noted by sanitary inspectors verj- generally that con- 
tractors often had poor equipment, especially leaky wagons, which through 
the dripping of the contents were objectionable to camps and near-by com- 
munities alike. With proper equipment the usual municipal practice in gar- 
bage disposal could have been used in these large camps as well as in a city. 
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At the time the saving to be made in valuable materials through garbage 
conservation looked very large. Whether a saving was really effected is quite 
another question, however, if we take into account the true cost of this elab- 
orate transfer station, the labor involved, and the transportation. 

At some places the hauling of garbage through the streets of near-by towns 
caused considerable dissatisfaction among the residents, and the establishment 
of piggeries, with their rank odors and swarms of flies, near occupied districts, 
sometimes resulted in grave nuisances, even extending to the camps themselves, 
as at Camp Pike, where flies were traced directly from the piggery to camp." 

The following extracts of reports made by sanitary inspectors from the 
Surgeon General's Office indicate some of the difficulties attending garbage 




Flii. ")1. — lUirning rcftisr on r:iu\\< liiiiiiii. Apparently this dump Wiis not inaintained in as good condition as the one 

shown in preceding figure 

disposal which were met with at times in certain camps and the necessity for 
constant oversight by the Medical Department.* It is necessary to explain 
that every effort was made to correct the bad conditions reported. 

Selfridge Field, Mount Clemens, Mich., October 10, 1917. — The garBage is now being 
burned in two small incinerators of the standard type which have been built at many aviation 
fields. These incinerators are not working well; although they have been in use only a 
week, some of the arches have already fallen down. The plant seems to be unequal to the 
needs of the post, having to be kept in operation almost constantlj*. The incinerators are 
badly arranged, the top through which the garbage has to be thrown being 6^^ feet above 
the level of the ground. It i.s impossiVjle to put garbage cans on the top of the incinerators 
directly from the wagons. The cans have to be carried up a ladder. 
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Camp Greene, X. C, October 13, /P/ ?.— Garbage disposed of l)y l)urning in Guthrie and 
rock-pile incinerators. An expensive method. 

Camp Grant, III., October 26, /.9;r.— Condition of transfer station verv unsatisfactory 
k wide area covered with rul)bish; near-by was a large half-l)urned pile of "organic rubbish 
Much garbage had been spilled and trodden in the soil. There was insufficient hot water 
for can washing. 

Camp Funston, Fort Riley, Kans., October 26, 1917.— The garbage station has been estab- 
lished for a short tune and is working very well, except that thev do not have a sufficient 
amount of liot water. Owing to the garbage being very carefullv .separated, there is nothing 
to burn in the incinerators except a small amount of refuse, which con.slsts mostlv of sweep- 
• ings. It is, therefore, necessary to burn a large quantity of coal in the incinerators in order 
to heat the coils for hot water. 

All garbage stations have a concrete base underneath the receiving platform. It appears 
to me that it would have been a great deal better to have the platform made of concrete 
rather than boards. 

Camp .Sheridan, Ala., Nofember 5, i9i r.—Unsatisfactorv. Contractor does not clean 

cans well and return.s them with tops missing. 

Camp Custer, Mich., November 20, i9/r.— Garbage transfer station poorlv policed 
Camp Grant, III., December 12, f 9/7.— Transfer platform and grounds around it covered 

with rubbish, tin cans, and garbage. Large piles of cans and rubbish scattered about the 

vicinity. 

Camp Sherman, Ohio, December 17, 1917. —At the transfer station the waste water 
resulting from washing of the cans flows into a near-by gully. Recommend that a grease 
trap be installed and a pi|)c line leading direct to the river. 

Filling Plant. Poioderneck, Md., December 26, 1917. —So means of garbage disposal 
Garbage thrown on ground and under the buildings. No incinerators. 

Camp Beauregard, La., .fanuary IS, 191S.~OnW fair. No transfer station. No super- 
vision over cleaning and sterilizing cans. 

Camp .Merritt, .V. J., January H. 1.9/S.-Disposal of garbage is on plan of hauling out 
m can.s to transfer platform outside camp and subsequent removal bv contract Cans 
on haiul were all tilled and garbage overrunning the ground at kitchen doors. Cans couUi 
not be emptied because frozen solidly, nor replaced because none was available Transfer 
platform was overflowing with frozen garbage. The .system broke down under the strain 
of excessively cold weather. 

Camp Wheeler, Ga., January IS, /9;«.— Contractor is not complving with the provisions 
of his contract, which require him to clean and .sterilize garbage cans. Practically all cans 
are whitewashed. Many are without lids. Some wooden barrels arc in ii.se. 

Camp Taylor, Ky., January 16, 19IS.— On account of the heavy snows, the contractor 
has been unable to move his garbage even with motor trucks. It has been dumped in piles 
near the transfer .station. 

Camp Hancock, Ga., February 7. /9/A\~Unsati.sfactorv; a portion is carried away t>y 
farmers and the remainder incinerated. No regular contract. Farmers verv uncertain in 
calling for garbage. 

Aviation Camp, Garden City, Long Island, February 8, /9/«.— Unsatisfactory. Con- 
tractor does not remove garbage regularly and makes no attempt to clean the cans. " Ground 
in vicinity of garbage stands very poorly policed. 

Gerstner Field, La., February IJ,, ;9i«.— Un.satisfactory ; garbage spilled on the ground 
by contractor, who empties the contents of the cans into his barrels without furnishing 
clean cans; no provision being made for washing cans after they are emptied. 

Kelly Field, February 25, 1918.— Contract working un.satisfactorilv. Can tops are 
frequently lost and garbage spilled on the ground. Contractors agents 'refuse to take all 
the garbage agreed to in the contract. 

Caralry Division, El Paso, Tex., March 17, /»/*.— Contractor has failed to complv 
with the provisions of his contract in that' he has not provided a metal-lined wagon IkkIv 
for collecting garbage. Present wagon of wood permits garbage to leak through uiwn the 
ground. 
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Camp Pike, Ark., March 22, 1918. — Satisfactorj' at present, except tliat tlie contractor's 
wagons leak. At the transfer station the outflow pipe for the wash water empties into a 
small creek which will become a nuisance in warm weather. This should be connected 
with the sewer. 

Base Hospital, Camp Beauregard, La., March 31, 1918. — Unsatisfactory. Contractor 
overworked. 

Camp Lee, Va., April 10, 1918. — Di.sposal plant in a very unsanitary condition. Gar- 
bage contract recently broken, necessitating bringing of all garbage in galvanized-iron cans 
and incinerating at the garbage station; hundreds of cans without tops; on account of rain no 
incineration had been carried on for two days, resulting in a large accumulation of garbage. 

Camp Sheridan, Ala., April 14, 1918. — Contract working only fairly well. Liquid gar- • 
bage hauled to the river. Solid garbage hauled by quartermaster 4 miles to a piggery. 
Cleaning of cans not satisfactory to the division .surgeon. 

Camp Wadsworth, S. C, April 20, 1918. — There is no systematic arrangement for gar- 
bage stands or for caring for garbage cans. A garbage transfer station with proper facilities 
for can washing is recommended. At present garbage is disposed of to farmers who call for 
it. This is under the supervision of the camp sanitary squads and is only fairly satisfactory. 
Camp Dodge, Iowa, May 1, 1918. — Garbage contractor's cans and carts not clean. 
American University, D. C. (Camp Leach), May 4, 1918. — Garbage cans not well kept. 
Covers missing or ill fitting. 

Carlstrom Field, Fla., May 14, 1918. — Collected only every second day, resulting in over- 
flowing of cans. 

Dorr Field, Fla., May 14, 1918. — Unsatisfactory. Contractor calls for cans only every 
other day, thus causing cans to be filled to overflowing. 

Camp Jackson, S. C, May 15, 1918. — No can-washing machine. Contractor's garbage 
carts are not all water-tight. No concrete road about the unloading platform. Manj' flies 
at the transfer station. Many unburned cans lying about this place. 

Camp Dix, N. J., June 23, 1918. — Cans not properly cleaned at the transfer station. 
Camp Upton, N. Y., June 25, 1918. — Cans are not well cleaned owing to the fact that 
the garbage transfer station, which was destroyed by fire, has not been rebuilt. 

Camp Dix, N . J ., July 1, 1918. — Cans not sufficiently cleaned owing to lack of hot water; 
also garbage incinerator is out of order. Garbage successfully removed by truck to Phila- 
delphia. 

Ellington Field, Tex., July 1, 1918. — Garbage contract not satisf actor}' ; not removed 
frequently enough. Contractor will not remove cans unless they are filled, resulting in 
garbage sometimes remaining in cans for days. 

Camp Jackson, S. C, July 20, 1918. — Garbage cans carried through camp to the transfer 
station uncovered. Transfer station in a condition of extreme filth. Unemptied, uncov- 
ered garbage cans were seen on the platform late in the afternoon. The platform, area 
beneath, and roadway adjacent were filthy. Around the tin-can baling machine the ground 
was covered with liquid organic filth whicli had gravitated from the imwashed tin cans. 
Very few flytraps were in evidence. Organization of the personnel of this plant is evidently- 
very poor. 

Camp Lewis, Wash., July 24, 1918. — Flies numerous at the transfer station and but 
few traps in use. Concrete road around the transfer station is needed. 

Camp Grant, III., August 5, 1918. — Garbage contract working fairly well. Urgent need 
of concrete platform at transfer station. 

Camp Dodge, Des Moines, Iowa, August 12, 1918. — The garbage transfer station is very 
badly managed. Ordinary box cars are used. All liquids drain through the bottom to the 
ground. This has been going on for some months and has resulted in an accumulation of 
organic filth, which covers a large area at least 6 inches deep. This filth is almost a solid 
mass of fly larvae (maggots), millions of flies breeding there daily. The garbage in the 
box car, as well as on the sides of the car and in the garbage station, is covered with a black 
mass of flies. I have no hesitancy in stating that this is the most unsanitary place I have 
ever seen in any of our Army camps. In order to correct these conditions, the following 
improvements are recommended: (o) A concrete platform should be constructed under the 
cars and drained to a near-by sewer. (6) The contractor should be compelled to remove 
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the garbage in water-tight cars or receptacles, (c) Tlie camp surgeon should have entire 
control of the sanitation of this place, and if the contractor will not carry out the necessary 
instructions in regard to keeping the place sanitary it should, in my opinion, Ije done by the 
camp authorities. 

Camp DeveriK, Mass., October 12, 1918. — Cans not properly washed; also no provisions 
for properly disposing of the waste water. 

Camp Upton, N. Y., October 16, 1918. — The new transfer station nearly complete. It 
should have a concrete base covering the entire surface of the ground beneath the transfer 
platform; also a concrete floor about the entire building should be constructed. 

Camp Dix, N . J., October 19, 1918. — Cans not sufficiently washed. A new can-washing 
machine urgently recommended. 

Camp Funston, Kans., November 3, 1918. — Transfer station poorly policed, swarms of 
(lies, and no flytraps in use. Concreting of the can-washing platform recommended. 

Camp Lee, Va., January 6, 1919. — Many fly-proof containers for garbage cans are in 
need of repair. 

Edgewood Arsenal, Md., January 18, 1919. — Garbage-disposal plant in an unsatisfactory 
condition; erection of a new incinerator with facilities for heating water for washing cans 
recommended; also construction of new road to garbage plant urgently needed. 

Camp Funston, Kans., January 22, 1919. — Cans poorly washed. 

Camp Beauregard, La., January 23, 1919. — Becoming unsatisfactory on account of 
nearly impassable roads. 

General Hospital No. 39, Long Beach, Long Island, February 15, 1919. — The garbage is 
removed by contract once daily. The garbage station was very poorly policed and there 
were no arrangements of any kind for washing cans; also an inspection of the filled cans 
showed quite a large quantity of foodstuffs, which indicated that there was some waste 
from the kitchen. 

Camp Humphreys, Va., February 25, 1919. — Garbage-transfer station filthy. Ground 
around littered with bones and decaying organic refuse. Can-washing station is a small 
uncovered platform entirely inadequate. Cans washed by hand and in an indifferent manner. 
Noncdible garbage is burned in a rail incinerator, which is entirely unprotected from 
the weather. There was a pile of tin cans sufficient to fill four freight cars dumped upon the 
ground; many were not washed. The entire plant was a disgrace. 

Camp Dix, N. J., April 3, 1919. — Cans not properly washed. 

Camp Pike, Ark., April 15, 1919. — At the transfer station there was a large pile of old 
garbage cans partly filled with water and breeding mosquitoes; also a pit latrine uncovered 
and unscreened and filled to the top with feces. 

Camp Funston, Kans., April 18, 1919. — Flies beginning to appear at the transfer station. 
No flytraps in use. Disused pit latrine near transfer station open and accessible to flies. 

Camp Sherman, Ohio, April 21, 1919. — Many flies at the transfer station and no flytraps 
in use. 

General Hospital No. 5, Fort Ontario, N. Y., April 26, 1919. — Incinerator not in repair. 
No suitable place for washing garbage cans. 

Aberdeen Proving Ground, Md., May 16, 1919. — Kitchen garbage cans are kept in screened 
inclosures. The screening is universally rusty and broken and needs replacement before the 
fly season is here. All garbage has been incinerated heretofore. On the day of the inspec- 
tion, however, a garbage contract commenced. The contractor's wagon was leaking very 
badly and .scattering liquid slop through the camp. 

The garbage incinerator was poorly policed. Can cleaning was done by prisoners. A 
few boards laid on the ground constituted the garbage cleaning station. The dirty water 
after cleaning the cans was thrown on the surrounding ground, thus creating a nuisance and 
making an attractive place for flies. A concrete can-washing platform with proper drainage 
and facilities for steaming out cans was recommended. 

Aberdeen Ordnance Proving Grounds, Md., May 16, 1919. — Unsatisfactory. Contrac- 
tor's wagon leaks. Incinerator dirty. Tin cans furnish breeding places for mosquitoes. 
Provisions for washing cans insufficient. 

Camp Holabird, Md., June 2, 1919. — Concrete platform underneath the garbage transfer 
station urgently recommended. 



282 SANITATION 

Camp Lee, Va., June 19, 1919. — Transfer station poorly constructed. Made of wood 
instead of cement, and provided with tubs and washing cans instead of the approved steaming 
apparatus; also there is no cement road around the platform, hence soil pollution can not 
be prevented. Platform is screened, but the doors are very defective, being of light wood 
and poorly braced and forming cracks through shrinkage, which admit many files. No 
power press for baling tin cans. 

Camp Lewis, Wash., July 9, 1919. — No fly ])aper at the garbage plant. Sergeant in 
charge states that request for some had been disapproved by ciuartermaster. 

Ellington Field, Tex., August .5, 1919. — Cans not properly cleaned. Only one fly-proof 
garbage station in camp. 

General Hospital No. 41> fox Hills, N. Y., September 36, 1919. — No suitable means at 
hand for washing cans. 

Camp Dix, N. J., A'ove?nber 14, 1919. — Some of the garbage is hauled to a piggery 6 
miles from camp. This piggery was in a filthy condition, and the odor from it could be 
detected 500 yards away. It is located on the watershed of the Pemberton water supply 
and, as many soldiers live in this village, analysis of the water supply should be made for 
evidence of contamination from this piggery. 
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CHAPTEll XIII 

DISPOSAL OF MANURE 

In so far as tlio question of sanitation is concerned, disposal of manure, 
as is well known, is of practical interest only in the prevention of fly breeding! 
While masses of manure may be objectionable to the eye, and under certain 
conditions may produce a disagreeable odor, the general liealtli of a body of 
troops would in no way be affected by thorn were it not for the swarm of flies 
bred in every manure j)ile which is allowed to remain uncared for. 

In the years immediately preceding the declaration of war with Germany 
the disj)osal of manure at Army posts and camps had been on a satisfactory 
basis. The efficient results obtained were largely due to the comparatively 
small number of animals at any one place and to the well-trained officer per- 
sonnel, both medical and line, on which devolved fly prevention. Probably 
the methods then most frequently employed in disposing of manure were by 
sale or gift to neighboring farmers for use as fertilizer on their lands, or by 
retention in compost heaps on a distant part of the military reservation, whence 
It was carried to be applied to the post gardens when necessary. The large 
size of many reservations made it possible for these manure heaps to be main- 
tained at so great a distance from the inhabited buildings as to prevent the flies 
wlucii were bred in them from becoming a nuisance in the garrison proper. In 
some permanent stations, and with troops in j)ermanent or semipermanent 
camps, the manure was burned.^ For several years prior to the World War 
camps were for the most part situated near tlie Mexican border, and the dry 
climate of this locality greatly facilitated proper disposition by incineration. 
The usual jjrocedure was to place the manure in windrows, covering it if neces- 
sary with straw and crude oil and tlien to keep the mass constantly burning. 
A detail of men remained on duty to sec that particles of manure wliich fell off 
the pile were raked back into the fire.= After a windrow was started burning, 
tliis continued for a long period of time. When tlie windrows were completely 
consumed, the resultant debris was scattered over the ground or was removed 
to the post dump. Orders were in force regarding the police of stables, picket 
hnes, and corrals, cleanliness of these places being required.^ Sometimes stable 
orderlies were detailed on duty during the day to see that all droppings were 
immeihately raked up and placed on the manure pile. If this was not done, 
manure was removed night and morning to the stable pile and thence was 
carried away daily by wagons to the site of ultimate disposal. W^ien neces- 
sary to j)revent fly breeding at the places where animals were kept, tlie picket 
lines were burned over or sprinkled with crude oil at frequent intervals. 

At certain posts experiments were conducted having as their object pre- 
vention of fly breeding by treating the mass of manure with solutions of bora.v 
or other larvacides, or by keeping it tiglitly packed in compost heaps. With 
such methods the manure could be retained near the stables until it was desired 
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for use as a fertilizer, but as a matter of fact in the great majority of Army 
stations disposition was eitlier by incineration, as described, or by liauling 
away to a sufficient distance from liabitations. 

After our declaration of war with Germany, the manure problem in the 
United States increased in equal proportion to all others falling to the lot of 
the Army — not, however, that there was ever much fly-borne disease at home. 
Just as the strength of the ^Vrmy was multiplied fortyfold so did the number 
of animals increase, and in place of trained officers to oversee manure disposal, 
personnel with no previous experience along military or sanitary lines liad to 
be depended on. While there was no increase in the Cavalry strength of the 
Army, the number of Field Artillery units was greatly augmented.^ The 
animals authorized for each division numbered approximately 6,000,^ and pro- 
vision also had to be made for replacing those lost through injuiy or disease. 
The large camps and cantonments now established throughout the country 
covered usually several square miles, and throughout these areas stabling 
accommodations had to be provided for the animals attached to the various 
military units." Therefore the manure which accumulated was not localized 
in any one part of a camp, but was widely distributed. At nearly all of the 
camps large remount depots were established to supj)ly organizations with the 
authorized mounts and draft animals and with replacements.^ At many sta- 
tions the immber of animals in these remount depots ranged from five to ten 
thousand.'* These depots necessarily covered large areas, and their sites were 
sometimes not the best as regards terrain or character of soil." In some 
instances remount depots were situated in locations where numerous depressions 
existed or on an impervious soil; tJie ground trampled by the hoofs of many 
animals after heavy rains was often converted into a veritable quagmire; the 
tlroppings in such places could not be collected, and after a short time a mixture 
of manure and mud accumulated which it was impossible to remove.' Further- 
more, some remount depots were located much too near to the inhabited 
portions of the camp; for example, at Camp Sherman, Ohio, where the depot 
was close to the bakery and inhabited buildings."''" 

Methods for the collection and disposal of manure, as well as for garbage 
and other waste, were thoroughly considered by the War Department shortly 
after the declaration of war and before the large cantonments were ready for 
occupancy. Those which received the most consideration were (a) sale of 
manure to contractors who would remove it from the vicinity of the camp and 
dispose of it for use as fertilizer, and (b) its destruction by incineration. The 
latter method was clearly very difficult of accomplishment, owing to the large 
amount of manure which would necessarily accumulate daily from the great 
number of animals at each camp and to the climatic obstacles which would 
be encountered in many localities. In favor of disposal by sale to contractors 
was the urgent need for conservation along all lines and the great value of the 
manure as a fertilizer to aid in the intensive farming program which it was 
anticipated would be required because of the world shortage of food and the 
large number of farm workers in the military service." Orders directing the 
disposal of manure by sale were therefore issued and circulars of proposal for 
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bids for the removal of manure were published during the summer of 19 1 T.'^ 
Since the circuhir in question com|)rise(i also proposals for the removal of 
garbage, it lias been quoted in Chapter XII. q. v. 

In certain camps, however, owing to the agricultural situation, near-by 
manure could not be sold, or in fact given away." At such points incineration 
was necessary, and usually was carried out by Government labor. Tiiougii in 
at least one station the manure was burned by civilians without exi)ense to 
the Government, in return for the potash which could be recovered from the 
ash." 

The disposal of all waste matter was at first under the jurisdiction of the 
cantonment division, subsequently termed the construction division, and the 
contracts for the disposal of manure for the first year of the war were let by 
that division." Later, in 1918, control was transferred to the salvage division 
of the Quartermaster General's Ofhce, where it remained." In the first con- 
tracts made for the sale of manure the transaction was on tlie basis of a fixed 
price per pound.'^ This proved unsatisfactory on account of the delay con- 
nected with the weighing of each load and the differences in the quality "of the 
manure which was turned over to tlie contractors, these differences being 
caused by the mixture of varying amounts of straw, earth, and other extraneous 
matter with the animal excreta. .Siter the contracts for the first vear were 
completed, all proposals for the purchase of manure were based on' the mean 
number of animals per month at each camp. The average price received was 
approximately 75 cents monthly for each animal.^" The standard form of 
contract for the sale of manure, as finally adopted, contained the following 
paragraphs of interest in connection with the methods pursued and the steps 
taken to protect the health of commands r^' 

CONTRACT FOR .S.\LE OF M.WCRE 

Witnesscth: That the parties hereto, in consideration of the mutual agreements liereiu 
set forth, do hereby luutnally covenant and agree to and with each other as follows: 

1. The purchaser agrees to purchase and dispose of manure of public animals collected 

at (including auxiliary remount depot) during the period beginning 

and ending at the price and in the manner 

herein provided. 

2. The purchaser will pay for such manure at the rate of cents per calendar 

month for each animal (horses and mules), to be determined in the following way The 
average daily number of animals shall be determined at the end of each calendar month 
and payment shall be made for each calendar month on the basis of this average to the camp 
quartermaster within five days from the date of delivery of bill to the purchaser or his or its 
repre.sentative. 

3. The United States wUl deliver the manure liereby sold at the railroad siding at or 
near camp or auxiliary remount depot at a point selected bv the commanding officer; or, 
at the option of the fnifed States, to purchaser's vehicles at a suitable point either within 
or without camp or auxiliary remount depot selected by the commanding officer and 
approved by division .sanitary officer, or other officer performing similar duties; or at the 
option of the United States, the said manure may i)e dumped on a compost pile at a jwint 
approved by the commanding officer and the division sanitary officer or other officer perform- 
ing similar duties. When required the pureliaser shall furnish at his own expense a suitable 
and adequate place where such compost pile will l,e located, within 2 miles of camp or 
auxiliary remount depot. 
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4. The purchaser sliall provide and keep in working order a plant and equipment of 
sufficient capacity and with a sufficient number of employees to receive and disiiose daily 
of all manure delivered as provided in the preceding paragraph. 

5. All manure shall be handled and disposed of by the purchaser in sucli manner as not 
to cause conditions detrimental to the public health nor constitute a public nuisance; and 
tlio conditions and metliods of disposal of manure shall be always subject to regulations pre- 
scribed Vjy the commanding officer. 

7. The purdiaser shall not have the right to use Government equipment or labor of 
any kind whatsoever in the performance of this contract, except as herein specifically set 
forth. 

8. If at any time the commanding officer shall be of the opinion, and so certify in writing, 
that the purchaser is violating any of the conditions or covenants of this contract, or is not 
executing the same in accordance with the terms hereof, the United States may cancel and 
terminate this contract by mailing a written notice, stating the fact of cancellation, to the 
purchaser. 

9. In the event of such cancellation, pending completion of other arrangements for the 
disposal of manure hereby contracted for, the United States may make use of the plant and 
equipment for manure disposal employed by the purchaser or any subcontractor, in the per- 
formance of this agreement, and may use same until other adequate arrangements for manure 
disposal or removal have been completed, such arrangements to be completed as soon as is 
reasonably practicable by the United States. 

***** * * 

13. The United States may retain such manure as it desires for use in development 
of gardens or farms within the camps or cantonments or operated for supplying same with 
food products; in such case purchaser shall be entitled to deduct from his payments here- 
under a sum equal to the amount paid by contractors for every animal thus retained by 
the United States. 

14. The purchaser shall furnish a bond with satisfactory surety or sureties in the sum 

of dollars, conditioned that he will well and truly perform and comply with 

all the covenants and agreements of this contract and all the rules and regulations made 
by the commanding officer or the division sanitary officer or other officer performing similar 
duties under the provisions of this contract. 

***** * * 

During the early part of the war, incident to the general confusion exist- 
ing because of the rapid mobilization of untrained troops, considerable diffi- 
culty was experienced from a sanitary standpoint in the disposal of manure.' 
Fortunately this was in the late fall and early winter, when fly breeding was 
not of great moment. Before the onset of hot weather in 1918 the situation 
at most camps had become fairly satisfactory and, considering the magnitude 
of the problem involved, was thereafter well handled. Extracts from the 
reports of the sanitary inspectors from the Surgeon General's Office are quoted 
at the end of this chapter. They indicate the defects found by these inspec- 
tors to exist at various stations, which in most instances noted were promptly 
corrected." 

Little or no provision was made for suitable loading platforms at the points 
where manure was placed upon railroad trains from the wagons in which it 
had been collected from the stables or remount stations." It therefore proved 
impossible to throw the manure onto the cars without a considerable quantity 
being spilled on the ground. If this manure was not promptly swept up, it 
mixed with the soil and offered an excellent breeding spot for flies. By far 
the most satisfactory loading platform for this purpose is one built of con- 
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Crete and so constructed that the wagons can be driven upon it, tlieir beds 
to be about on a level with floor of the railroad car. Space between and on 
the opposite side of the rails should be paved and drained. Any manure 
spilled can then be readily swept up and thrown upon the car, and such a 
loading point can also be thoroughly cleansed with a hose at any time. 

The instructions issued in Special Regulations, No. 77, W. D., 1918, 
relative to the care of compost piles when for any reason it was impossible 
immediately to remove the manure by train, were carefully drawn, but con- 
tractors were at times negligent in fully complying therewith.' (Special Regu- 
lations. No. 77, is quoted in Chap. XII, "Tlie disposal of garbage and waste.") 
This is a condition which unfortunately is too often found in caring for quan- 
tities of manure and which the general public usually regards with equanimity.' 

The great shortage of railroad cars during the war was another of the 
difficulties experienced." When the contractor, in perfect good faith, had 
made the necessary arrangements for the removal of manure, the essential 
railway transportation often was not available, and it then became necessary 
to permit accumulations of manure where facilities for the proper treatment 
of the resulting compost heaps had not been provided. In some cases ordinary 
box cars were furnished. The difficulties attending the loading of manure in 
cars of this type can readily be appreciated. It was found that gondola cars 
should be made available for this purpose whenever possible. Fly breeding 
sometimes occurred in railroad cars detained in the yards.' 

Especially during the early part of the war, good roads were lacking in 
many camps and during rainy weather or after heavy showers the roadways 
were frequently almost impassable for heavy wagons and thus the removal of 
manure from the stables and remount stations was delayed or rendered impos- 
sible." The practice was to place under the direction of the organization 
commanders the transportation of the manure from organization stables to 
the place designated for the contractor to receive it. In certain instances 
proper supervision was not given here, with the result that large quantities 
of manure would accumulate around the stables before any of it was removed. 
Scarcity of men for this purpose often led to very incomplete cleaning of the 
corrals in remount stations, in spite of the mechanical appliances, such as 
scrapers and animal-drawn rotary sweepers, which were provided for use in 
removing droppings." 

At some of the smaller posts and camps where no contract for its sale could 
be made, the manure was given to neighboring farmers, who sent their wagons 
directly to the stables." This arrangement was usually satisfactory, providing 
the farm to which it was taken was sufficiently far away from the military 
station concerned. If too near, the local sanitary inspector frequently had 
difficulty in compelling the farmer to give the proper care to his compost heap 
or to plow in manure scattered on fields. At other small stations the manure 
was burned, various methods being adopted." Where the quantity was small 
and an incinerator was available this was used. The "Panama frame," built 
of steel rails, was tried at some places but did not prove an unqualified suc- 
cess." The usual method was burning in windrows, as previously described, 
and where proper supervision was given, and climatic conditions were not too 
unfavorable, satisfactory results were obtained. 
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In many instances officers responsible for the care of manure desired to 
treat it with chemicals in order to prevent the breeding of flies without the labor 
and expense of removal." While borax, formalin, and crude oil are known to 
be more or less effective in the prevention of fly propagation in and about 
compost heaps, nevertheless the Medical Department has always held to the 
principle that strict police was a better way to solve the problem. This 
attitude is illustrated by the following quotations: '» 

(Third indorsement! 

War Department, S. G. O., 

n. ^u T^ X. J^^h li, '919. 

io the Director of Purchase (Raw Materials Division), 

Munitions Building, Washington, D. C. 
Returned. 

1 . The destruction of all breeding places and the maintenance of perfect sanitary police 
are prime requisites for a successful campaign against the conmion house fly. Attention is 
invited to paragraph 6, letter A. G. O., dated April 2, 1919, copy inclosed herewith. When 
stables, picket lines, corrals, waste dumps, and other breeding places are properly policed 
and all refuse promptly removed to a safe distance from camp, the fly pest can be prevented. 
The use of larvacides or other chemicals, as a general rule, is unnecessary, expensive, and 
undesirable. 

2. Under certain conditions it may not be possible to promptly remove manure or 
other refuse in which flies breed. It then may become advisable to apply chemical treat- 
ment to stable areas and dumps. A cheap and efficacious remedy, to be used as a spray 
after the best possible police of areas has been obtained, is made by adding about 3 pounds 
of commercial borax to 50 gallons of water. This solution should be used freely under 
such circumstances. Formalin solution is used to kill adult flies, but its use is not often 
indicated. 

3. The use of chemicals can not take the place of proper sanitary police, and the issue 
of chemicals for this purpose, under ordinary conditions, should be discouraged. Under 
exceptional conditions, as noted in the preceding paragraph, borax should be issued in 
sufficient quantities to meet the local needs. 

After the signing of the armistice surplus animals were sold and the amounts 
of manure to be disposed of in military stations were thus greatly reduced." 
This rendered it impracticable to ship the manure away daily on railway cars, 
and it became necessary to establish compost piles near the loading stations 
and to permit accumulation until sufficient was available to warrant the con- 
tractor in securing the necessary railway equipment for its removal. In such a 
case constant attention had to be given the compost pile if the breeding of 
flies was to be prevented; the results obtained were dependent on the efficiency 
of the local sanitary inspector and the support which he received from the 
camp commander in enforcing his recommendations. The instructions given 
in paragraphs 130 to 132, Special Regulations, No. 77, and in paragraph 9, 
Special Regulations, No. 28, were amply sufficient if thoroughly carried out. 

The following extracts from reports submitted by sanitary inspectors from 
the office of the Surgeon General indicate some of the difficulties encountered 
from time to time in connection with the disposal of manure: " 

Camp Taylor, Ky., January 16, 1917. — On account of heavy snow, farmers have been 
unable to remove the manure and it is accumulating very rapidly. 

Camp Meade, Md., August 26, 1917. — Manure thrown into piles near the stable and 
breeding enormous numbers of flies. Stables full of accumulated manure and in a most 
unsanitary condition. 
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Langley Field, Va., September 27, 1917. — Much manure left in piles and is breeding flies. 

Camp Wadsworth, S. C, September 29, 1917. — Manure of Cavalry neither removed nor 
burned, but piled a short distance behind the picket lines. 

Camp Grant, III., October 26, 1917. — Ground about the manure-loading platform soft, 
and manure is being trodden in. Various piles of manure scattered about the camp. 

Camp Beauregard, La., 
October 30, 1917. — Manure 
not removed from paddocks. 

Camp Jackson, S. C, 
November 30, 1917. — Unsat- 
isfactory. Removed by con- 
tractor, who has an insuffi- 
cient number of wagons to 
perform the work. Has 14, 
but needs 30. 

Camp Lee, Va., Jan- 
uary 23, 1918. — Unsatisfac- 
tory; large amiount of ma- 
nure in and about camp. 
Basic trouble is apparently 
a shortage of railway service. 

Camp Mac Arthur, Tex., 
February 7, 1918. — Manure 
has been dumped into an 
arroyo 1 mile from camp and 
only a portion of it burned. 
Efforts are now being made 
to burn the remainder. 

Gerstner Field, La., Feb- 
ruary H, 1918.— T\iaX part 
of the camp formerly occu- 
pied by contractors is liter- 
ally covered with manure. 

Camp Sherman, Ohio, 
February 22, 1918. — Owing 
to the shortage of cars, an 
enormous amount of manure 
has collected in the remount 
station. A vast amount of 
labor would be required to 
remove it as it has become 
thoroughly mixed with mud. 
Port of embarkation, 
Newport News, Va., March 1 , 
^^/*- — In parts of the animal embarkation corrals the mixture of manure and mud is from 
6 inches to 1 foot deep. The corrals are still un drained and have some pools of water 
remaining in them. 

Camp Devens, Mass., March H, 1918. — Much manure on the ground. Great need of 
manure-loading platforms. Shortage of cars and labor prevents prompt disposal of manure. 
Camp Dix, N. J., March 15, 1918. — No proper loading platforms. Much manure on 
grounds near railroad track. 

Camp Taylor, Ky., March 20, 1918.— Much, manure has collected during the winter 
months. Unless it is promptly removed a fiy pest will result. 
40081°— 26t 19 




Fig. 62. — Muuure compost-piles, showing lane between piles, with flytraps 
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Camp Upton, N. Y., March 26, iS/S.— Unsatisfactory because of lack of transportation 
There are several very large maiuiro dumps on the reservation which, unless promptly 
removed, will be a fly menace. 

Fort Douglas, Utah, April 3, 1 9 1 8 .—Ma-mire allowed to collect during winter; placed in 
one pile on the reservation, to be used as fertilizer; liable to become a sanitary menace, and 
its immediate removal recommended. 

Camp Sheridan, Ohio, April 14, ;.9;5.— Much manure is present on all the roads in or 
near the camps and on the drill grounds and "no man's land." Unless it is removed much 
fly breeding will result. 

Camp Wadsworth, S. C, April 20, /5i5'.— Much manure on the roads and in "no man's 
land." 

Picatinny Arsenal, N. J., April 23, /S/<?.— Stables are not being cleaned, and manure is 
allowed to collect in stables. Its immediate removal and destruction recommended. 

Camp Gordon, Ga., May 7, 1918.— Box cars used in removal very unsatisfactory. 
Gondola cars should be used. 

Camp Johnston, Fla., May 10, 1 9 1 8 .^Concrete loading platform needed at the manure 
loading station. 

Camp Wheeler, Ga., May 10, 7.9/6'.— Considerable manure being spilled on the ground 
between the railroad cars and the loading platform. Orders requiring the removal of this 
scattered manure are not being observed. 

Camp Hancock, Ga., May 12, JS/,?.— Large piles of manure dumped on a farm just off 
the reservation. 

Rockwell Field, Calif., May 2^, /S/S.— Manure carted to the dump. Neither treated 
nor burned. 

Camp Hill, Va., June 11, 1918.—^l.aTgc piles of manure in the animal embarkation 
corrals near the James River. 

Langley Field, Va., June 11, 1918. — Collection of manure very poorly done. Stables 
are poorly policed, especially those of the contractor, which are in an extremely unsanitary 
condition and swarming with flies. 

Camp Lee, Va., June 18, 1918. — There is considerable manure both in camp and at the 
remount station. Manure is hauled to a siding and loaded on cars, but the loading ramp is 
too small to admit anything but small carts, hence manure from wagons has to be transferred 
to cars by pitchforks, thus littering the surrounding car tracks, where intensive fly breeding 
is now going on. 

Camp Gordon, Ga., July 17, WlS.—Owing to impassable condition of roads during the 
winter and spring, a large amount of manure was collected at the remount station. This is 
being remove^ as rapidly as po.ssible. 

Camp Lee, Va., August 11, 1918.— Great difficulty in disposing of manure owing to 
inability of railroad to furnish enough freight cars and to the fact that manure is not listed 
as a commodity. 

Camp Custer, Mich., A^igust 15, 1918.— Concrete manure loading platform recom- 
mended. 

Camp Beauregard, La., August 22, W/S.— Manure loading platform unsatisfactorv. 
Permits breeding of flies. 

Camp Shelby, Miss., August 24, 1 9 1 8 .— Manure should be removed from camp by railway 

Camp Wheeler, Ga.. August 28, 1918.— Manure loading platforms provide excellent places 
for fly breeding. Should be replaced by concrete or macadam platforms. 

Camp Sevier, S. C, August 31, 1 9 1 8 .— Manure was formerly dumped without burning 
within half a mile of camp. At present, owing to the presence of glanders, it is being burned 
in windrows. 

Camp Taylor, Ky., September 5, 1918.— \ large collection of old manure in a compost 
heap was noted near the remount station. This contained fly larva. This accumulation 
was said to have occurred during the past winter when roads were blocked. It should be 
burned. 

Camp Upton, N. Y., October 16, 1918.— A large amount of manure was spread about 
camp during the summer despite the protest of the sanitary inspectors, and this resulted in 
the breeding of a large number of flies. 
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Camp Shelby, Miss., November 16, 191 8. ^CorraAs of remount station poorlv policed and 
much manure left along the fences and in the hollows. 

Rockwell Field, Calif., February S6, 1919.— MB^mire removed daily, but impossible to 
keep stables clean on account of the sandy condition of the soil. Floors should be cemented 

Camp Sherman, Ohio, April 21, 1 9 1 9 .—There is a large pile of manure and straw at the 
gravel bed near the remount station. This should be burned. No fivtraps in use at the 
manure loading platform. 

Camp Dodge, Iowa, June 4, 1 9 1 9 .—Remount station too near camp. Manure burned 
three-quarters mile from camp. This method inadequate, and there are 20 acres of manure 
m windrows not yet burned. 

Camp Pike, Ark., July 18, 1 9 1 9 .—MunuTe at the remount station is placed in compost 
piles near the south edge of the corrals. This is done on account of its being too wet for 
burnmg, due to e.^cessive rain and admixture of corral mud and also on account of alleged 
shortage of cars. It is treated with 5 per cent carbolic acid solution, but in spite of this is 
breedmg large numbers of flies. This system of handling manure is in general verv unsatis- 
factory, and an effort should be made to either burn it or secure cars and haul it away- 

Fort Bliss, Tex., July 28, I919.—Ummre dump one-half mile from barracks. Breeding 
enormous numbers of flies. Manure in old railroad iron incinerators and in windrows not 
properly burned. 

Camp Knox, Ky., July 28, 1919.~The manure at Camp Knox is sold to a contractor 
who previously hauled this waste to railroad cars and shipped it to Louisville. This arrange- 
ment was quite satisfactory. Recently, however, the contractor has been composting the 
manure at a distance of about 2 miles from camp, near the town of Tiptop. Exceedingly 
heavy fly breeding was found in this manure pile, which contained several hundred loads o"f 
manure. It was recommended that it be removed and the soiled area treated with a heavy 
spnnkhng of crude oil, or that permission be obtained to burn the pile and discontinue 
further unloading. A second compost pile was contemplated northwest along the railroad 
right of way from the present site at Tiptop. This method of handling manure should be 
used only as a last resort, and the contractor should be compelled to haul it awav on cars 
if possible. " ' 

Camp Taylor, Ky., July 30, i9i9.— During a period when it was impo.ssible to remove 
the manure in the regular way some 2,500 loads were composted at the remount station. 
The manure was treated with a 3 per cent formaldehyde solution as piled, and at the 
inspection it was impossible to find any breeding. This manure has been sold aftd will be 
removed within 20 days, it is reported. 

Camp Dix, N. J., August 23, 1919.— hsirge compost heap breeding flies; also flies breed- 
ing beneath the manure loading platform. 
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CHAPTER XIV 

FLY CONTROL 

The typhoid epidemic in our troops during the Spanish-American War in 
1898, with the studies thereof by Reed, Vaughan, and Shakespeare, first brought 
prominently before sanitarians the importance of contact infection and the fly 
as an agent in the transmission of infectious intestinal diseases among armies 
in the field.' Prior to the World War much had been done by our medical 
officers to limit the danger from flies in camps, notably with respect to the more 




Fig, ."jS. — One method of protecting garbage cans from flies 

efficient disposal of all human excreta; the screening of latrines; the disinfection 
of discharges infected with pathogenic organisms; the provision of wider space 
between kitchen and latrine in camp layouts ; the protection of food from flies 
by means of screening; the prevention of fly breeding through better care of 
garbage, human excreta, manure, and other organic refuse; and the destruction 
of adult flies. Many of these matters are discussed in the preceding chapters 
dealing with the disposal of excreta, garbage, and manure. Screening will in 
part be treated in the next chapter. In the following pages will be described 
certain other phases of the fly-control problem. 
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The prevention of the fly nuisance had been so fully dwelt upon in works 
on military hygiene that ofRcers of the Medical Corps, and also of the line, in 
the Regular Army were alive to the importance of the subject. Such was not 
the case, however, among the majority of the civihan physicians and new line 
officers who were to be called to the colors. In view of this situation, Special 
Rec'ulations, No. 28, entitled "Sanitary Regulations and Control of Commu- 
nicable Diseases," which was issued on August 10, 1917, dealt extensively with 
the problems of garbage, manure, and excreta disposal in their relation to fly 
breeding, and contained the following paragraphs specifically relating to flies: 





no. 54.-Aiiothor tyiK' of fly-proof shelter for garbage cans outside a company kitchen (located in the ell). Note also 
the flytraps required by War Department instructions 

18 Flies —All possible breeding places of flies should be destroyed, particular attention 
being given to manure and refuse from picket lines and stables. An energetic campaign 
must be begun at once against the mature flies. ^ 

****** 

Human excrement should be properly disposed of, breeding places of flies destroyed, 
food supplies protected, and persistent warfare against the fly unceasingly earned on. 

Flies developed to a very marked extent during the early period at most 
of the camps under construction.^ This was due mainly to the fact that large 
numbers of animals were used and the work was carried on by civilians who 
were not under military discipline and had little regard for sanitary requu-e- 
ments. Soon, however, camp surgeons were assigned to camps =" in process of 
construction, and under their direction sanitary squads were organized which, 
with other appropriate measures, materially abated the fly nuisance by the time 
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drafted men and National Guard troops began to arrive in camp in the first 
half of September, 1917.^ The early onset of cold weather practically eliminated 
the fl\- menace for the remainder of that year. 

Steps were taken at an early date by the Surgeon General's Office with a 
view to fly limitation during the ensuing year. The question of screening was 
discussed verbally with the Quartermaster Department, and on December 27, 
1917, a memorandum was sent to the Quartermaster General recommending that 
kitchens, dining rooms, bakeries, and post exchanges be screened in all National 
Army and National Guard camps in the United States. The correspondence 
regarding screening will be found in the succeeding chapter on malaria control. 
Difficulties were arising constantly as a result of the tearing or rusting of 
wire gauze, the loss or poor action of springs, and the improper fit or warping 
of the light, cheap doors which were provided.^ The importance of keeping 
doors closed was also a subject which was very difficult to impress upon the 
inexperienced kitchen and dining-room personnel.^ 

The supervision of measures for the elimination of adult flies is vested in 
the Medical Department,'' but the providing of materials for the purpose is a 
function of the Quartermaster Corps, ^ while the actual utilization of sucii 
appliances rests in the hands of organization commandei-s for the most part, 
though in some military stations during the World War sanitary squads were 
organized by the Medical Department to place, bait, and otherwise care for 
traps, fly paper, poisons, etc.^ On February 26, 1918, the Surgeon General 
addressed a communication bearing on these matters to The Adjutant General. 
This letter, together with the indorsement referring it to the Quartermaster 

General, is as follows : " 

War Department, 
Office op the Surgeon General, 

Washington, February 26, 191H. 
From: Surgeon General, U. S. Army. 
To: The Adjutant General of the Army. 
Subject: Flytraps and fly paper. 

1. In view of the approach of the fly season, it is recommended that the Quartermaster 
Corps provide flytraps, fly paper, and fly "swatters" in the amounts shown below for every 
National Army cantonment, National Guard cantonment, Regular Army camp, special 
camp, port of embarkation, aviation field, recruiting depot, general hospital, and other mili- 
tary station. 

2. Large flytraps, approximately 21 by 21 inches, should be provided in the following 
numbers for the points designated: 

(o) At each stable or picket line of a regiment or other organization.. 10 

(6) At each stable or corral in a remount station 20 

(c) At each veterinary hospital 2.5 

(d) At each cantonment garbage transfer station 25 

(e) At each manure-loading platform 25 

3. Mediura-size flytraps, approximately 14 by 14 inches, should be provided in the fol- 
lowing numbers for the points designated: 

(a) For each garbage-can platform at each mess 4 

(h) For each door of each kitchen and mess room of a company or 

other organization 2 

(c) In each lavatory building or pit latrine shelter 2 

(d) At each door of each bakery 2 

(e) In and about each exchange of a regiment or other organization. 12 
(/) For each division, or other large cantonment, for replacements and 

for miscellaneous use, including contractors' camps 300 



296 SANITATION 

4. Small-sized flytraps of the usual balloon or cone-shaped type (al)out 6 inches in 
diameter), or similar small type, should be provided in the following numbers for the points 
designated : 

(a) For use in the mess room and kitchen of each company or other 

organization 12 

(6) For the kitchen, and mess room of each base hospital 25 

(c) For the diet kitchen in each ward of each base hospital 2 

(d) For each lavatory in base hospital wards 2 

(e) For each bakery 20 

5. Large and medium size traps of the general type of the Curry Champion portable, 
folding, all-metal trap are recommended. 

6. Fly paper, preferably of the "Pyramid" ribbon type, should be provided in the 
following amounts for the points indicated: HoUs per week 

(a) For each mess of a company or other organization 12 

(fe) For each bakery 36 

(r) For each base hospital ward 12 

(d) For the main kitchen of each base hospital 36 

(f) For the exchange of each regiment or other organization 24 

(/) For each lavatory building or pit latrine shelter 6 

(g) For the laboratory of each base hospital 12 

(/i) For the morgue of each base hospital 6 

(i) For each division for miscellaneous uses 200 

7. Fly "swatters" should be provided at the rate of 12 for the mess room and kitchen 
of each company or other organization. 

8. Early action in providing these articles is extremely important. The prevention of 
the fly nuisance is largely dependent upon action at the beginning of the fly season in order 
that the first flies appearing after their winter hibernation may as far as possible be destroyed 
before they have time to perpetuate the species. 

9. If the above recommendations are approved, it is requested that general orders be 
issued, in substantially the following words: 

General Orders, No. — . 

I. Earl}' and energetic measures must be taken with a view to reducing to a minimum 
the number of flies in all military camps and stations during the approaching warm season. 
These measures are to be directed along two distinct lines: First, the prevention of breeding; 
second, the destruction of adult flies. Early attention must be given to both lines of work 
if the best results are to be obtained. The prevention of the fly nuisance is largely dependent 
upon action at the beginning of the fly season in order that flies appearing after their winter 
hibernation may, as far as possible, be destroyed before they have time to perpetuate the 
species. 

II. The prevention of fly breeding must be energetically carried out along the well- 
recognized lines. Particular care is nece.s.sary at remount stations. 

III. Flytraps will be issued by the Quartermaster Corps in the niimbers shown below. 
They will be maintained in the places and in the numbers indicated. Special attention will 
be given to the proper baiting of the traps. The use of several kinds of bait for the same 
trap at the same time is recommended. 

(a) Large flytraps, approximately 21 by 21 inches, square at the base: 

10 for each stable or picket line of a regiment or other organization. 

20 for each stable or corral at a remount depot. 

25 for each veterinary hospital. 

25 for each cantonment garbage transfer station. 

25 for each platform used for loading manure. 
(6) Medium-size flytraps, approximately 14 by 14 inches, square at the base: 

4 for the garbage can platform at each mess. 

2 outside each door of each kitchen and mess room of a company, or other organ- 
ization. 

12 in and about each exchange of a regiment or other organization. 

2 at each door of each bakery. 

2 in each lavatory building or pit latrine shelter. 

300 for each division or other large camp or cantonment; for replacements, and 
for miscellaneous uses (including contractors' camps) . 
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(c) Smalt-size flytraps, approximately 6 inches in diameter: 

12 for use in the mess room and kitchen of each company or other organization. 
25 for the kitchen and mess room of each base hospital. 
2 for the diet kitchen in oacli ward of each base hospital. 
2 for each lavatory in each ba.so hospital. 
20 for each bakery. 

IV. Flypaper will be issued by the Quartermaster Corps in the amounts .shown below. 
This paper will be niuintained in the places indicated and renewed a.s circumstances demand- 

20 rolls per week for the mess of each company or other organization. 

36 rolls per week for each bakery. 

12 rolls per week for each ward in a base hospital. 

36 rolls per week in the main kitchen and mess room of each base hospital. 

24 rolls per week for the exchange of each regiment or otlier organization. 

6 rolls per week for each lavatory building or pit latrine .shelter. 

12 rolls per week in the laboratory of each base hospital. 

6 rolls per week in the morgue of each base hospital. 

V. Fly "swatters" will be issued by the Quartermaster Corps and maintained at the 
rate of 12 for the mess room and kitchen of each company or other organization. When 
the action of flytraps and fly paper is inadequate to destroy the flies in a mess room, company 
commanders will detail suflficient men to kill off the remaining flies, before each meal, by the 
use of swatters. 

[Fifth indorsement] 
438.8 Fly paper (Misc. Div.). 

War Department, A. G. O., April 2, 1918. 
To the Quartermaster General: 

Who is directed to furnish the material necessary for the flytraps and fly swatters called 
for in letter of the Surgeon General; the traps and swatters to be made locally by the troops, 
unless local purchase of traps and swatters can be made to advantage. Outside flytraps to 
be of wire screening, inside traps of a suitable cotton material. The fly paper called for will 
also be supplied. A deficit of $250,000 is authorized to cover this expenditure. This 
material will be supplied to all stations, camps, and cantonments at the earliest possible 
moment, without requisition. 

With the understanding that the War Department soon would issue direc- 
tions to commanding officers of camps, cantonments, and other stations to 
submit requisitions for the materials in the letter just quoted, tlie Surgeon 
General, on March 5, 1918, issued a memorandum to division and other surgeons 
with a view to securing early action because of the impending fly season.' The 
memorandum repeated the data as to flytraps and fly i>aper included in the 
proposed general order thereon. 

No general order was issued on the subject; however, the following letter 
of instructions, prescribing the mea.sures necessary for fly prevention, wsus sent 
by The Adjutant General, under date of April 2, 191, S, to divisional conuuanders, 
department commanders and commanding officers of exce'pted places: ' 

1. Early and energetic measures must be taken with a view of reducing to a minimum the 
luunber of flies in all military camps and stations during the approaching fly season. These 
measures must be directed toward the prevention of breeding and the destriiction of the adult 
flies. Early attention mu.st be given to both lines of work. The prevention of the fly 
nuisance is largely dependent upon action at the beginning of the fly season, in order to 
destroy flies appearing after their winter hibernation before they have time to perpetuate 
their species, and to provide for this an active campaign against adult flies must be undertaken 
along the following lines. 

2. Flytraps of suitable size should be placed at each stable, picket line, and corral; at 
each veterinary hospital, garbage transfer station, platform for loading manure; at each, 
lavatory, pit latrine shelter, and garbage can platform; at each kitchen, mess room, and 
bakery, and at any other place where flies congregate. 
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3. Flypaper should be hung in each mess, bakery, kitchen, hospital ward, exchange, 
lavatory, jjit latrine shelter, laboratorj-, and morgue, being renewed as circumstances demand. 

4. Fly swatters should be maintained in each mess room and kitchen, and used when the 
traps and fly paper are not sufficient to keep the flies down. 

5. The Q. M. D. will furnish the initial allowance of fly paper and the inaterials for the 
manufacture of the traps and swatters without requisition. Outside traps will be made of 
wire screening material; inside traps of cotton material, if there is not sufficient wire screen- 
ing. Improvised flytraps can be made of oil and gasoline cans. 

6. Nothing in these instructions should be construed as diminishing the nece.ssity for an 
energetic campaign against the breeding places. This should be carried out along the weli- 
recognized lines, and is the main reliance in the prevention of the fly evil; the use of the 
traps, fly paper, and swatters is to supplement those efforts. 




Fio. 55. — .\ type of improvised flytrap similar in shape to tlie Curry C'hampion trap 

This communication, together with the memorandum from the Surgeon 
General's Office, which is quoted above, formed the basis for the campaign 
against the adult fly during the remainder of the war. In the following year, 
on request of the Surgeon General, the provisions of the above letter of April 2, 
1918, were promulgated in essentially the same words by Circular No. 133, War 
Department, March 18, 1919, and the Surgeon General's memorandum of 
March 5, 1918, was replaced in a slightly amplified form by Circular Letter 
No. 148, S. G. O., March 22, 1919. 

In order to impress upon medical officers the importance of fly prevention, 
especially when troops were sent abroad, the Surgeon General in May, 1918, 
circularized to all stations an order regarding sanitation which had been issued 
by the commanding general of the British Fourth Army during the preceding 
year. The following extracts therefrom are pertinent to the present discu-ssion: 
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(Routine Orders, Xo. 01, 



GENERAL REMARKS 

thP h '^'•! ''»;'"'°*f!^ °^ ^■'*™«'- ^■^'^ther makes it imperative that all ra..ks sho„kl appreciate 

/( m»«/ he impressed upon all ranks that their comfort and immunity from r>re„entable dis- 
ease u.ll depend upon the cleanliness of their surroundings, and more fecial J Zn el 
structron and nonaccumulation of all matter u,hich can attract, or afford a hreding place fir 
fles. Erery man must do his share of this necessary y^ork, and the rfsponsiMityfor sLina hZ 
^t .s done must be extended dou,n to the commanders of platoons and other small unUs' 
hoki «nH ?"*" r"'"" °^ '^'* ^'"'' '''^^"' ^P'^l*'""'^ diseases gained a considerable 

"«:;^:;r • ::.srm:nr :^i- ;^ z^::--^- ^^--^ -- -- - - •-•:• 

germs. The universal and conscientious observance 
of the rnles of sanitation is, therefore, necessary, if an 
epidemic of a serious nature is to be warded off. 

3. The diseases in question, the most prevalent 
of which is dysentery, all belong to the so-called 

enteric" group. The germs which cause these dis- 
eases are spread through the feces and urine of 
patients— early cases, slight cases, convalescents, and 
'earners." The diseases are literally caught by the 
swallowing of infected matter introduced into the 
mouth in water or in food contaminated bv flies 
dust, mud, or dirty hands. The sanitary measures 
detailed below all aim at the prevention of this swal- 
lowing of filth. 

4. It is a breakdown of ordinary .sanitation 
which is most to be feared and guarded against. 
When excreta lie exposed and_are trodden about, 
when flies swarm from latrines to cookhouses^and to 
uncovered food, or when shell-holes water is the only 
water available, then infection is inevitable. 

5. If, on the other hand, the value and object of 
the sanitary ineasures and rules laid down in this order are correctly appreciated by all 

:rL^:;e:r:oT;;-:Lr '""'"" " --^^^ '^ --' -- -^'-' .^..i:^^z 

RESPONSIBILITY 

necpt' '^'? •^"^•"^"der of every formation and unit is responsible for taking all measures 
necessary for the preservation of the health of those under him. He is responsible that each 
officer and soldier observes all sanitary orders, and that quarters and loca^itiroccupL by 
the troops vmder his command are kept and left in a clean and sanitary condition 'lomatSr 
how short the period for which they may be occupied. " ' 

Commanding officers will be held responsible that- 

(a) All officers and N. C. O.s are instructed in the principles of sanitation and that 
they are acquainted with the orders bearing upon it. 

(6) Sanitary personnel, as laid down by establishment for the units, are properly trained 
m sanitary duties, and are given every facility for, and assistance in, tL executfoTof Zfe 

* 




Stt. riyirap, as made by company artlfiwr 
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19. Food must be protected from d\ist and dirt, and stored as far as possible in fly 
proof cupboards or boxes. Gauze or butter muslin for the purpose will be obtained through 
ordnance officers. The indents will first be submitted to the administrative medical officer 
concerned, who will certify' that the quantities demanded are not in excess of actual require- 
ments . 

******* 
24. Permanent latrines, on the public system, will be made as soon as possible directly 
movement ceases. They will be either: 

(a) Deep trench latrines, 8 feet deep by 2 feet wide, with fiy-proof covers provided with 
self-closing lids; or, if these are undesirable, owing to the danger of infecting water supplies, 
to low-lying ground, or to lack of space. 

(b) Buckets, under fly-proof covers, with incineration of excreta. 
******* 



26. The diseases from which armies suffer most severely are largely spread by flies, 
which carry infectious filth from latrines, etc., and deposit it upon food. 

This danger will be guarded against by: 

(a) Destroying the flies themselves with flytraps, poisons, sprays, etc. 

(6) Destroying their breeding places — fresh horse maniiro and food refuse. 

(c) Preventing their access to excreta by making latrines fly proof. 

(d) Covering all food. 

27. Flytraps will be obtained through ordnance officers. 

28. Fly papers will be obtained through supply officers. 

HOUSE MANURE 

29. Ninety per cent of all flies lay their eggs in fresh horse manure. During the suc- 
ceeding 48 hours the eggs hatch into maggots, from which flies eventually emerge. To pre- 
vent this, every effort will be made to dispose of all fresh manure. This can be effected by 
one or both of the following methods: 

(o) Burning the manure. — This is the better method and can be carried out without 
great difficulty even when there are large numbers of horses, provided that the fires are care- 
fully tended, that the fresh manure is spread evenly in a thin layer over the burning heaps, 
and that large amounts of wet mud and manure scraped from horse lines in rainy weather 
are carted away and not dumped on the fires. 

(6) Close packing the inanure. — The manure is carted away daily to a dump, where it is 
tightly stacked and firmly beaten down into regular heaps, 10 feet scjuare and 5 feet high. 

The ground upon which the heap is to be stacked is thoroughly treated with wood- 
preserving oil, and the heap, while fresh, is sprayed each evening with a solution — cresol, 
1 volume; paraffin or wood-preserving oil, 20 volumes; water, 79 volumes. 

30. Fresh manure belonging to civilians will, as far as possible, be removed and treated 
in a similar manner. 

31. Old heaps of manure, both of military and civilian origin, should be left alone. 
Fresh manure is not to be added to them. 

REFUSE 

32. All waste food, empty tins, and refuse generally will be carefully collected and 
burned every day, except in the trenches, where refuse will be buried, special care being 
taken to insure that it is covered up before flies lay their eggs upon it. 

33. Units will improvise incinerators in their billeting areas. 

34. Covered receptacles or bags will be placed wherever refuse is likely to accumulate- 
• *<•>*** * 

D. C. HOLMAN, 

Major-General, D. A. and Q. M. G., Fourth Army. 
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The Curry '' Champion" all-motal flj'trap, rof erred to as a suitable type, 
was wedge shaped, the vertical height being about equal to one side of the 
square base. It was firmly set and unlikely to be blown over. These traps 
were made in two sizes, one about 21 and the other about 14 inclies square at 
the bottom. It was a "knock-down" trap, coming packed in a flat box 
approximately the size of the base and a little over an inch thick; transportation, 
therefore, was easy. " Large numbers of these traps were bought by the Quarter- 
master Department. Many types of improved traps were built. ^ Some con- 
formed to the Curry pattern, using solid wooden ends. Cuboidal forms with 
wooden frames were common and generally satisfactory. In some instances 
the height was too great for the base and these traps readily blew over. As an 
aftermath of cantonment construction, most stations had hundreds of empty 
nail kegs, which in many cases were converted into efhcient traps by covering 
the top with guaze, whitewashing the inside, placing a gauze cone in the bottom, 
and nailing on three legs, which raised the bottom of the keg about an inch 
from the ground. The nail-keg traps had the drawback that they were over- 
turned easih- by the wind.- 

The care of traps required constant supervision. Inexperienced or care- 
less kitchen and dining-room forces frequently would fail to bait them or would 
use unsuitable bait, with the result that few if any flies were captured.' The 
question of the most valuable bart was carefully studied at the Medical OfHcers' 
Training Camp, Camp Greenleaf, Ga., and the following letter shows the con- 
clusions from this work. In this connection it is noteworthy that, while 
molasses, water, and vinegar did not stand well as a bait in this series of experi- 
ments, experience in many other places showed that vinegar mixed with sugar 

or molasses resulted in large catches of flies. 

Camp Greenleaf, 
Chickamauga Park, Ga., November 12, 1918. 
From: The camp sanitary officer. 
To: Commanding officer, Camp Greenleaf. 
Subject: Bait for flytraps. 

1. In accordance with instructions August 2, 1918, an elaborate series of experiments 
have been made with baits for flytraps. The following is a summary of the results. 
Detailed report is, according to verbal instructions, on file at this office. The tests were 
made with careful control, and the total number of tlies caught were 43,005. Of this, 82.8 per 
cent were house flies, 10.33 per cent were blue bottles, and 4.03 per cent were horseflies. 

A fly bait should be (1) cheap; (2) always and everywhere available; (3) of such a 
nature as not to constitute a nuisance. 

2. The baits in the order of their efficiency are: Per cent of total catch 

Fish heads and fish scraps 21. 34 

Overripe banana and milk 21. 30 

Bran mixture No. 2 20. 72 

Canned salmon, perforated top 14. 95 

Fermented canned plums 7. 52 

Bran mixture No. 1 5. 29 

Garbage, fermented with j-east 2. 25 

Ripe banana, split longitudinally 1. 83 

Bevo, water, and bread 1. 58 

Milk, water, and bread ' 1. 26 

Molasses, water, and vinegar . 99 

Fermented canned corn . 63 

Sweet corn in can . 13 

Mashed cheese and molasses . 10 

Beef liver in cans • 05 
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Note. — Bran mixture No. 1: "Bran, 4 cups; conimeal 
3 pints." Bran mixture No. 2: "Bran, 3 pounds; cornstarcli, IJ^ pounds; sugar, 3 pounds; 
yeast, 4 cakes; water to 5 gallons." 

Where the same bait was used in more than one test, the catches have been added 
together. 

It is thus seen that of 15 different baits used, only 4 seem to be really efficient, viz: 
Fish heads and fish scraps; overripe banana with sour milk; bran mixture No. 2; canned 
salmon, perforated top. 

All of these baits fulfill requirements Nos. 1 and 2 of an efficient bait, but the fish baits 
fall down on the third requirement, that the bait used shall not constitute a nuisance. The 
older the fish baits get and the more abhorrent the odor, the more efficient they seem to be. 

The four most efficient baits included two of the putrefactive and two of the fermenta- 
tive type. The odor given off from the latter is pleasant rather than otherwise. While the 
percentages given have all referred to the house fly, it may be stated that the two fermenta- 
tive baits were the most efficient as far as the blue bottle and horseflies were concerned. 

The following deductions and conclusions seem warranted from these tests: 

1. It seems to be necessary for a bait to have either a fermentative or putrefactive odor 
in order to be efficient. 

2. The same bait will vary in its catch from day to day. 

3. More flies are caught near a mess hall than in other places. 

4. Generally speaking, a warm day gives a larger catch than a cool one. 

5. Rain, unless excessive, does not materially affect the catch. 

6. Wind, unless very strong, has practically no bearing on the count. 

Charles Spencer Willi.\mson, 

Lieutenant Colonel, M. C. 

Sticky fly paper was very extensively used during the war. While the 
ordinary "Tanglefoot" in flat sheets was valuable, the employnient of ribbons 
of sticky paper suspended from rafters or ceilings seemed best achxpted to the 
needs in cantonment buildings and in mess shacks of tented camps. ^ This was 
the type of paper advocated by the Surgeon General's Oflfice." Improvised 
methods of catching flies by sticky substances were advocated in some instances. 
The following order describes one method : 

General Orders No. 36. 

Headquarters, Medical Officers' Traini.vg Camp, 

Fort Riley, Kans., July 12, 191S. 
1. To facilitate fly destruction, and in addition to all previous measures ordered, the 
following device will be installed at once. Two twisted wire rods, made according to sample 
furnished by the sanitary laboratory, will be hung in each stall according to following speci- 
fications: The rods are to be suspended vertically by the hook, the loop end down, at such 
a height in the stalls as to clear the animal's head. The rods are to be coated with a brush 
or paddle to within 5 inches of the loop end, then inverted, allowed to drain, and hung as 
directed. Each day the flies are to be removed by wiping the rod with a piece of sacking, and 
the rod is then to be recoated. 

Poisons were not specifically recommended in the circulars from the Sur- 
geon General's Oflice, but were frequently employed in camps, either in the 
various commercial types purchased from company funds, or in the form of 
weak formalin solutions in diluted milk or sweetened water.^ The following 
information regarding improvised fly poisons appeared in Medical War Manual 
No. 1, "Sanitation for Medical Officers," 1917: 

Fly poisons. — Are very efficient and safe when properly prepared. A good fly poison 
should be attractive to flies, for it may be assumed that there are alternative drinking places. 
Formaldehyde in a concentration of 0.5 to 1 per cent is attractive to flies, and is more effi- 
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cient than any other fly poison. Sodium salicylate in 1 per cent solution is almost as effi- 
cient, and is easier t-o keep and handle. A formaldehyde solution of 1 per cent corresponds 
to 2.5 per cent of the 40 per cent solution sold as formalin. If accurate solutions can not be 
obtained, use 3 teaspoonfuls of powdered sodium salicylate to the pint. 

Directions for use. — Nearly fill a glass tumbler with the solution, place over this a piece 
of blotting paper, cut circular and somewhat larger than the tumbler, and over this place a 
saucer. Invert the whole device, and insert a match or toothpick under the edge of the 
tumbler to permit access of air. The blotting paper will remain in the proper moist con- 
dition until the entire contents of the tumbler have been used. A very little sugar sprinkled 
on the paper may increase the attractiveness of the poison for the flies, but care should be 
used not to u.se too much. These poisons kill flies in a few minutes after drinking. Flies 
drink best in the early morning, and the poison should be set at night so that it will be ready. 

To the purchase by the Government of commercial poisons or of hvrvacides 
for preventing the development of flies the Surgeon General's Office has been 
opposed in principle and has usually recommended disapproval. 

There was probably no other subject which received so much comment 
from sanitary inspectors of the Surgeon General's Office as did the fly situation 
in our militarj- stations at home. The efforts of these officers to improve con- 
ditions in this respect were unremitting, as shown by the great number of 
references to the subject in their reports to the Surgeon General.^ So numer- 
ous and so similar are the remarks relating to control of flies that they are not 
reproduced here. Even though the presence of flies was often noted in these 
reports, this should not be interpreted as an indication that the campaign 
against them was a failure; it simply means that the sanitary sense of the 
inspectors had been developed to a point where the presence of even a rela- 
tively few flies attracted attention and elicited adverse comment. The sani- 
tary reports usually make no comment regarding the places and occasions 
characterized by a practical absence of flies, but it is known that freedom from 
this nuisance was the rule rather than the exception. In general, it may be 
said that flies were far less prevalent in the camps than in civil communities, 
and that even at the camps most severely criticised the conditions did not 
even remotely approximate those which were regarded with complacency 
during the Spanish- American War. 
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CHAPTER XV 

MALARIA CONTROL 

The necessity for an active campaign to protect the Army from mahiria 
during the World War is obvious when it is recalled that a majority of the 
great camps were located in districts where malaria was endemic, or where 
anopheles mosquitoes were found to some extent.' This is strikingly illustrated 
by Figures 57 and 58, showing the military stations in which anophclines were 
identified, those where malaria was known to exist and those at which it was 
deemed necessary to carry on antimosquito work. Figure 59 still further 
indicates that there was need for malaria control work at a great number of the 
larger camps and in many of the smaller stations. It is true that in some of the 
camps the health problem in this respect was not important, as, for cxamj^le, 
in Camps Lewis, Devens, Custer, Grant, Funston, Dodge, and Sherman, but 
even in these stations moscjuito reduction added greatly to the comfort of the 
troops. On the other hand, in certain cantonments and in nearly aU of the 
tent camps (they were in the South) intensive antimalarial operations on a 
great scale were required if serious outbreaks of malaria were to be prevented.* 
Some of the sites proved to have been very poorly chosen as regards malaria; 
for instance. Camps Pike, Logan, Beauregard, Jackson, and Eustis, and Carl- 
strom. Park, and Ellington Fields.^ 

The knowledge that a large percentage of the troops on entering the service 
were to be quartered in malarious districts was sufficient in itself to make the 
control problem vitally important to the Medical Department. In addition to 
this, that department had to face the fact that numerous plasmodium carriers 
would be enlisted or inducted from the endemic malaria centers of the South 
and that, because of the constant shifting of military personnel from one section 
of the country to another, considerable numbers of such infected individuals 
would repeatedly be introduced into practically all of the camps, thus endanger- 
ing the troops of stations having a certain degree of anopheles infestation even 
though they were located in regions where malaria is not ordinarily endemic. 
It can safely be said, in so far as the problem of mosquito prevention was con- 
cerned, that almost every military station was in need of an active antimosquito 
campaign, either to prevent disease or to promote the comfort of the occupants, 
or for botli purposes. 

When mobilizing armies to meet a pressing emergency the military sani- 
tarian necessarily considers the question of malaria control from one standpoint 
only, viz, its influence on the health and the immediate efficiency of the forces. 
However, the matter is worthy of attention on purely economic grounds. 
There is ample evidence that malaria costs the United States vast siuns of 
money which are in excess of the amount required for systematic control of 
this disease. It has been estimated that the annual price which the country 
pays as a result of paludism is more than $100,000,000.* Careful surveys made 
prior to and during the World War have indicated certain communities in 
which as many as 70 per cent of the population carried plasmodia in the blood.* 
40081°— 26t 20 305 
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In a large part of the area in which malaria is endemic the vital statistics are 
very incomplete, and it is probable that the disease exists to a far greater 
degree than is realized; this view is supported by numerous blood surveys. 
Indeed, in many districts the cases of malaria, and deaths therefrom, are either 
so poorly reported that the records are practically worthless for statistical 
purposes, or are not reported at all. In Shasta County, Calif., it has been 
estimated that the cost of malaria, as regards the three items of medicine, 
medical service, and labor loss, averaged $7.66 per person annually in the 
entire area, and in the most intensely malarious section the cost was $17.60 per 
person.^ This estimate does not cover such items as losses due to death, 
unemployment among casuals in the district, loss due to inability to handle 
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crops, loss from forced sale of property by people leaving malarial districts, and 
loss due to general depreciation of property values. Assuming that paludism 
costs the malarial section of the Southern States annually $7 per capita, it can 
be appreciated that the War Department would be justified in spending $7 per 
capita each year in the control of the disease among the troops harbored in 
southern stations, if the problem were put on a purely dollar and cent basis. 
The average strength of the Army during the year 1918 was approximately 
2,500,000 men;» of these, a mean strength of nearly 800,000 occupied camps in 
the areas where malaria is endemic. On this basis an expenditure of $5,600,000 
would have been economically justifiable, an amount in excess of that actually 
spent in this work. A far more important consideration, however, was the 
mihtary necessity of maintaining physical efficiency among the troops, regard- 
less of the economic aspects of the problem. 
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ORGANIZATION 

The Medical Department for many years has supervised or carried out 
mosquito-control measures and other antimalaria work at and near Army 
stations, both within the continental limits of the United States and through- 
out its overseas possessions.' This duty was considered a part of the general 
responsibility of that department for the prevention of disease as laid down in ' 
Army Regulations. In the Tropics, especially, extensive campaigns of this 
character had been undertaken, often including areas under civil jurisdiction, 
or even entire municipalities or districts. Many medical officers of the Regular 
Army thus had become thoroughly familiar with this sanitary problem and 
were competent to direct large-scale antimalaria procedures. Whenever there 
was any pre-war limitation of activities along these lines at Army stations it 
was caused by shortage of funds or labor, or both, rather than by any lack of 




Fig. 59.— Endemic areas of malaria in United States indicated by shading. Circles represent localities where cases of 
malaria occasionally occurred, not necessarily contracted locally, and where anopheles mosquitoes were found in 
small numbers 

interest or appreciation on the part of the medical officers concerned regarding 
the importance of mosquito control. 

When war was declared steps were taken by the Surgeon General to organize 
an auxiliary force within the Medical Department for the purpose of assisting 
the medical officers in carrying out certain technical duties for the performance 
of which the members of the auxiliary force were fitted by reason of special 
training.' This force was designated the "Sanitary Corps," and its commis- 
sioned personnel contained, among others, sanitary engineers and entomolo- 
gists. To a section of this corps, consisting of specially qualified officers and a 
large enUsted force of laborers, was assigned the duty of assisting in the combat 
against the mosquito menace at camps." Funds and labor were available for 
the most important projects, and it was thus possible to carry out antimosquito 
campaigns in Army camps on a scale never before attempted in the United 
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States. The work of the section mentioned was coordinated and eentraUv 
supervised by the division of sanitation of the Surgeon General's OfficeXugh 

medcaroffietT "fr"'"'"^"^;,'"^ *'^ ^^°^P ^"'■^^-' - «^h- --or 
wUh n I. ! . T' '"^ ^^""^ ''^^^' ^'^^ held responsible for activities 

withm his jurisdiction. He was assisted in this particular work by the sant 
tary engineer a member of his staff, who was in immediate charge of the field 
operations. While the officers of the Sanitary Corps selected fof these dutTes 
were not medical graduates, they were, with few exceptions, techiiilirtrained 

^hTr'elalndToTth"' T '^''"* ^'^"'^"^" ^° their' respective com^uS' 
ihe remainder of the officers on mosquito control duty were men with practical 

nSrlelds': " '^'''' ""^' "'" '^' ^^^"^^^^ demonstrated the^ woS 
lot^vitiL tl ' ^""I '™"'"* parasitologists. At the height of the war 

«h «n i"'' ^Vr ^"*^ ^" ^^r'o«« ^lit^'-y stations in the United States 

about 180 officers of the Sanitary Corps engaged in malaria-control work The 
sta us and duties of the sanitary engineer were set forth in letter from The 
Adjutant General's Office, dated July 5, 1918,>o and in Circular No. 67 War 
Department, November 15, 1918, as follows- ' 

The foregoi 
until after th( 
Circular No. 67 



The foregoing clause covered in general terms the duties of sanitary engineers 
until after the armistice, when the following was issued • engineers 

Circular No. 67. 

War Department, 
Washington, D. C, November Id, 1918. 

STATUS AND DUTIES OF THE SANITARY ENGINEER 

shall'be^*'' '""'""■'' '"'"'"" '' "" "'"'*'^"* '° ''''' ''^^^ --S^"" -'d his duties ordinarily 

d. To perform such other sanitary duties as may be designed by competent authority 

By order of the Secretary of War: 

Peyton C. March, 
Official: ' General, Chief of Staff. 

P. C. Harris, 

The Adjutant General. 
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The sanitary engineer at most of the large camps was provided with a 
special organization known as the "sanitary detachment."'" These detach- 
ments consisted of colored men enlisted in the Sanitary Corps, and ranged in 
size from 50 to 300, depending upon the magnitude of the sanitary problem 
at the camp in question.'" At certain stations men from labor battalions or 
other organizations were detailed from time to time to supplement the per- 
manent sanitary detachments, these details occasionally reaching large figures, 
as, for instance, 800 men at Camp Pike," and over 2,000, at times, at Newport 
News.'- In some cases, when there was no enlisted sanitary detachment, other 
soldier labor from the command was employed or civilians were hired for carry- 
ing out antimosquito procedures.'^ White enhsted men from the Medical 
Department were detailed to assist the sanitary engineer in supervising the 
unskilled labor thus furnished. These supervisors usually were noncommis- 
sioned officers, many being students or graduates of engineering schools; fre- 
quently the most efficient were commissioned later in the Sanitary Corps. To 
these detachments were assigned, in many instances, additional officers of the 
Sanitary Corps to assist the sanitary engineer in the direction of the work. 
Sanitary detachments were organized and maintained at the following stations:'* 
Aberdeen Proving Grounds, Md.; Camp Beauregard, La.; Camp Benning, Ga.; 
Camp Bragg, N. C; Brooks Field, Tex.; Call Field, Tex.; Carlstrom Field, Fla.; 
Charleston Port Terminal, S. C; Camp Devens, Mass.; Camp DLx, N. J.; 
Camp Dodge, Iowa; Edgewood Arsenal, Md.; Ellington Field, Tex.; Camp 
Eustis, Va.; Camp Funston, Kans.; Gerstner Field, La.; Camp Gordon, Ga.; 
Camp Grant, 111.; Camp Hancock, Ga.; Camp Holabird, Md.; Camp Hum- 
phreys, Va.; Camp Jackson, S. C; Camp John Wise, Tex.; Camp Johnston, 
Fla.; Camp Kearny, Calif.; Kelly Field, Tex.; Camp Knox, Ky.; Langley 
Field, Va.; Camp Lee, Va.; Camp Lewis, Wash.; Camp Logan, Tex.; Camp 
McClellan, Ala.; Camp Meade, Md.; Camp Merritt, N. J.; Camp Mills, N. Y.; 
Fort Monroe, Va. ; port of embai-kation, Newport News, Va. ; Fort Oglethorpe, 
Ga.; Park Field, Tenn.; Payne Field, Miss.; Camp Pike, Ark.; Raritan 
Arsenal, N. J.; Camp Sevier, S. C; Camp Shelby, Miss.; Camp Sheridan, 
Ala.; Camp Sherman, Ohio; Fort Sill, Okk.; Taylor Field, Ala. ; Camp Travis, 
Tex.; Camp Upton, N. Y.; Camp Wadsworth, S. C; Camp Wheeler, Ga. 

During the preliminary construction at the cantonments, camps, aviation 
fields, etc., a large amount of work was done by contractors' forces which was 
of direct benefit in the control of mosquitoes, although not primarily under- 
taken for that purpose. This included ditching designed to take care of storm 
water, draining or filling of depressions and subsurface drainage, the latter 
procedure being especially frequent at aviation fields. 

At a number of stations extensive special drainage projects, which were 
of great assistance in the control of malaria, were carried out under the direc- 
tion of the construction division of the War Department, upon recommendation 
of the Surgeon General.'" In some localities civilian laborers were employed 
to carry on the mosquito control work both before and during the armistice.'^-" 
Before the armistice, it was difficult to secure good labor for this purpose, 
consequently the soldier in most instances gradually replaced the civilian. 
Upon demobilization, however, the members of the sanitary detachments, 
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FiQ. 60.— One of the early ditches dug by the construction quartennaster. Camp Meade, Md. 



312 



SANITATION 



and of other enlisted details engaged in malaria control, were discharged from 
the service and replaced by civilian employees in many of the camps. Due to 
the anxiety on the part of soldiers for discharge during the latter part of 1918 
and the early months of 1919, better results were obtained by the employment 
of civilian labor, and this policy was then adopted.'^ 

It was necessary for the sanitary detachments carrying on mosquito control 
work to be equipped with tools, such as shovels, axes, picks, crowbars, rock 
drills, explosives, oil sprays, automobile trucks, touring cars, motor cycles, 
scythes, plows, wagons, oil, larvacides, etc. All of this equipment pertained 
to the Quartermaster Department and in the main was furnished by the camp 
supply organizations. Much difficulty was sometimes experienced in securing 




Fig. 61.— Oiling small pools with knapsack sprayers, Camp Meade, Md. 

promptly the articles needed. In a majority of the camps, tools and like equip- 
ment finally were obtained in suflicient quantities, but, on the other hand, a 
certain number of the sanitary detachments went through the entire war 
period with insuflScient equipment. Securing adequate motor transportation 
proved specially difficult.^ 

Besides what the Army did in malaria control, a certain number of outside 
agencies were actively occupied along similar lines. These had as their purpose 
direct benefit to the soldier. Such work was carried on in the areas adjacent 
to military reservations, the so-called "extra-cantonment zones." The greater 
part of this auxiliary effort was directed by the United States Public Health 
Service, whose trained antimalaria workers carried out control procedures in 
areas surrounding many military stations. " In a number of instances extra- 
camp control was assisted by city, country, State, and other local health 
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boards and commissions, as, for example, in the programs carried on in the 
Love and Dick Field districts by the city of Dallas, and around the New 
Jersey camp sites by the State authorities. ^* 

The organization for malaria control which has been described included 
only that concerned in the elimination of mosquitoes. The subject of the 
screening of buildings is referred to elsewhere in this chapter. The treatment 
of malaria in the Army was wholly in the hands of the medical officers and is 
not dealt with in this volume. Briefly, it may be said that suspected cases 
were examined by the blood-smear method, and, if the diagnosis was confirmed, 




Fiii. (i2.— A typical oiling station, Camp Meade, Md. 

were given the usual quinine treatment. The patient was admitted to the 
hospital, kept screened, and existing orders required that he be held under 
observation and treatment until the danger of infecting others was passed.'* 
This latter precaution was doubtless frequently neglected because of the 
rapid changes of station among the soldiers. That treatment had a marked 
effect in the limitation of malaria is quite evident, for in some cases, as, for 
example, at Camp Beauregard, where large numbers of infected recruits came 
into the camp and were well distributed throughout it, the extensive spreading 
of malaria was fairly effectively prevented, although this camp was never 
under complete mosquito control. ^° 
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Table 26. — -Malaria control situation at 70 



Populiitiou 



Name of camp and 
location 



Aver- 
age 



Maxi- 
mum 



Aberdeen Proving 2,000 10,000 

Grounds, Md. i 

Barron Field, Tex 1,000 1,200 

Camp Beauregard, La. 15,000 30,000 

Camp Beniling, Oa 1,200 1,800 

Camp Bragg, N. C , 780 i 1,220 

Camp Bowie, Tex 25,000 28,000 

Brooks Field, Tex 750 1,500 

Call Field, Tex | 839 1,015 

Carlstrom Field, Fla-- 1,400 2,000 



Carruthers Fielii, Tex_ 
Charleston Tort Term- 
inal, S. C. 

Camp Cody, X. Mex_. 

Camp Custer, Mich .. 



1,000 
7,700 



20,000 
22,000 



Camp Devens, Mass. 
Camp Dix, X. J._ 



Camp Dodge, Iowa. 
Eberts Field, Ark... 



Edgewood Arsenal, 
Md. 

Ellington Field, Tex... 
Camp Eustis, Va 



Camp Fremont, Calif. 
Camp Fnnslon, Kans. 
Oerstner Field, La 



30,000 
30.000 



28,000 
C50 

4,500 

3,500 

10,000 

16,000 
26,000 
2,000 



Camp Ooidon, «a 16,000 

Camp Grant, 111 23,500 

Camp Greene, N.C...' 14,000 

Camp Hancock, Ga .. . ^,000 
Ilazlehurst Field. ' 1,400 
Long Island, N. Y. 

CampHolabird, Md.. 35,000 

Camp Humphries, Va. 14,000 



Camp Jackson, S. C . 



26,000 



Camp John Wise, Tex. 1,000 
Camp Johnston, Fla.. I 20,000 



1,200 
10,000 



28,000 
35,000 



50,000 
60,000 



,55, 000 
1,500 

11,900 

5, .56« 

10,000 

25,000 

50, 130 

2,500 



40,000 
34,400 



40,000 
2,000 



4,0(X) 
Zi.OOO 

50,000 

3,500 
30,000 



Kind of 
camp 



Mini- 
mum 



600 
500 
10,000 
200 
416 
2,500 

50 
547 
200 



.500 
5,000 



2,000 
2,000 



1,500 
1,500 



67 

300 

1,.300 

4,000 

1,469 

BO 



L.'iOO 
1,500 



20,000 
200 



200 
2,000 



275 
6,000 



Barracks. 

...do 

Tents 



Tent and 
barracks. 
Barracks.. 

Tents 



Housed — 
Barracks.. 
Housed... 



..do 

Barracks.. 



Tents.... 
Barracks. 



..do. 
-.do. 



Area of 
mosquito 
control 
(square 
miles) 



.\rmy 



..do 

Housed.. 



.-do 

Barracks. 
..do 



Tents 

Barracks-. 
Housed... 

Barracks.. 



Tents. 



-.do 

Housed - 



..do. 
-. do- 



Barracks - 



Tents and 

barracks. 

..-do 



9 
12 
10 
15 

1 
20 



Oth- 
ers 



IH 

■■,57 

'14.5 

-28 

-38 



20 



16 
10 



5 
IH 



2 

5H 



8 

IH 



20 
5 



7 
None. 



H 



5 

35 



2 

•50 



12 



Labor 



Sanitary Corps 



.\ver- 1 MaX' 
age imum 



40 



"25 

(') 



(') 
» 12 



96 
45 
10 



100 
50 
25 



100 



100 

175 

4 
70 



m 



100 



Mini- 
mum 



Others 



Aver- 
age 



50 



20 



Max- 
mum 



200 



Mini- 
mum 



•> U. S. P. n. S. Report, 1919. 



» Tile drain. 



•= Extraeantonment. 



** Questionable. 
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Ditch- 
ing 

Oinear 
feet 



Cleaning 
and deep- 
ening 
(linear 
feet) 



Clear- 
ing 
and 

brush- 
ing 

(acres) 



Filling 
(cubic 
yards) 



13,000 I 150 

, I 8,000 1 

1 

25,210 99,642 75 9,696 

43,500 I 23.550 l 25 | 

306,240 I '26,192 | 24 46,161 

4,010 , 68,704 65 , 91 



19,624 



3,000 



130^000 



42,240 
306,240 



17,776 

21,120 
328,800 



110,967 



9,000 



Oiling 



\rea Oil used 



15,750 
2.400 



2,000 



549 



15,840 



10,560 

3,000 

5,200 



235,490 



5,280 52,280 
4,000 I 



4,765 

9,249 j 74,484 

132,000 2,111,445 



20 

8,257 



5,000 



Character 
of problem 



Cases of 
malaria 



Serious 

Average.^. 

Very seri- 
ous. 
Serious 



Con- 
tracted 
at camp 



(b)0 

(a) 554 

(c) 10 



Average... 

H ea V y : (a) 65 

breeding 

malaria. ^ 
Not serious (b) 5 



.do- 



330.109 82.490 284 



10,887 



2,500 



Heavy; 

breeding 
malaria. 
Not serious 
Serious.. 



Not serious 
._.do_-. 



-do..-. 
Serious., 



Not serious 



Very seri- 
ous. 



Serious.. 
...do.... 



10,380 



4,500 
2,500 



300 
10.260 



Very seri- 
ous. 

Not serious 

...do... 

Serious. 



.-.do.„_. 
Not serious 



..do 

Average.. 



Not serious 
Serious. 

.-do._. 



(b)l 
(b)2 



(b)0 
(b)13 



(a) 19 
(a) 6 



(a) 23 
(a) 52 



(a) 24 
(b)33 

(c)2 

(b)73 

(a) 97 

(a) 44 

(a) 76 

(b)2 



(a) 167 
(a) 17 



(a) 27 



(a) 85 
(c)0 



1 
(a) 47 

(a) 247 



Average,. 
Serious.. - 



ta) 131 



5 
140 



'*8 



Mosquitoes found ' 



50 



Anopheles, Aedes, 

Culex. 
Anopheles, Culex . 

Anopheles, Steg- 

omyia, Culex. 
Anopheles, Culex. 

Anopheles, Psoro- 

phors, Culex. 
Anopheles, Culex . 



.\nopheles, Aedes, '< 

Culex. 
Culex ...I 



Remarks as to 
control 



Control unsatis- 
factory. 

Control satisfac- 
tory. 

Control unsatis- 
factory. 

Control fair. 



Control 

started. 
Control fair. 



JU.'^t 



Anopheles, Aedes, 

Culex, Psoro- 

phors. 
Anopheles, Culex. 
Anopheles, Aedes, 

Culex, Psoro- 

phors. 
Anopheles, Culex. 

Anopheles. Man- 
son ia, Aedes, i 
Culex. I 

Anopheles, Culex.] 

Anopheles, Aedes, ' 
Culex, Man- ! 
sonia, Culiseta. I 

Anopheles, Aedes, 
Culex. 

Anopheles, Aedes, 
Culex, Psoro- ^ 
phors. 

Anopheles, Aedes, 
Culex, Manson- 
ia, Psorophors. 

Anopheles, Aedes, i 
Culex, Psoro- 
phors. ! 

Anopheles, Aedes, ■ 
Cmex, Psoro- 
phors. I 

Anopheles, Aedes, ' 
Theobaldia inc. i 

Anopheles, Culex. 

Anopheles, Culex, 
Aedes, Urano- 
taenia, Psoro- 
phors. 

Anopheles, Culex. 

Anopheles, Aedes, 
Culex, Man- 
sonia. 

Anopheles, Aedes, 
Culex. 

Anopheles, Culex. 

Anopheles, Aedes, 
Culex, Psoro- 
phors. 

Aedes, Psorophors, 
Culex. 

Anopheles, Aedes, 
Culex, Man- 
sonia. 

Anopheles, Psoro- 
phors, Aedes, 
Culex. 

Anopheles, Aedes, 
Culex. 

Anopheles, Psoro- 
phors, .\edes, 
Culex. 



Control satisfac- 
tory. 

Records incom- 
plete. 

Control satisfao- 
tory. 



Control fair. 



Control satisfac- 
tory. 
Do. 



Do. 

Do. 



Control poor. 
Control fair. 

Do. 

Control poor. 

Do. 



Control satisfac- 
tory. 

Control unsatis- 
factory. 

Control satisfac- 
tory. 



Do. 
Do. 



Do. 
Do. 



Control unsatis- 
factory. 

Control satisfac- 
tory. 

Records incom- 
plete. 
Control poor. 
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Table 26. — Malaria control situation at 70 











Kind of 
camp 


Area of 


Labor 


Name of camp and 
location 


Population 


control 

(square 
miles) 


Sanitary Corps 


Others 




Aver- 
age 


Maxi- 1 
mum 1 


Mini- 
mum 


Army 


Oth- 
ers 


-Vver- 
age 


Max- 
imum 


Mini- 
mum 


.Aver- 
age 


Max- 
mum 


Mini- 
mum 


Camp Kearny, Calil-. 
Kelly Field, Tex 

Camp Knox, Ky 


15,000 32. 000 ; fion 


Tents 

Housed- -- 

Barracks.. 


19 

15 

14!^ 




10 
35 

36 












14, 462 

10,000 
12,500 

2,000 
4,500 

30,000 

30,650 

566 

24,250 

30,000 

22,000 

20,628 

11,500 

800 
40,000 

22, 839 


42,000 

20,000 
13,200 

5,000 

.52,000 

40,000 

938 

36,000 

60,000 

48,293 

44, 373 
23,000 


3,400 

3,000 
850 

500 
1,500 

2,500 

6,000 

203 

259 

5,000 

2,085 

5,683 
1,200 


60 


8 














-:---i:::::::i 










Langley Field, Va 


Housed - - . 
...do 

Barracks.. 

...do- 


2 
10 

13 


8 
30 

(■) 


25 
























Kans. 
Camp Lee, Va 


50 


84 
200 


35 
6 


50 




26 


Love Field, Tex. 


Housed . 


1 














Tents 9.3 


30 
•18 

2.5 

(') 

(•) 
(') 

(') 
60 

None. 


14 
10 
100 

16 

5 

6 
200 

8 

3 

4 
150 

39 


37 


2 








Camp McClellan, Ala. 


.-do 

Barracks -- 

...do - 

Tents and 
barracks. 
..do 


25 

11 

15 
IH 
1 

7 
5 

1 

1.5 
40 

4 

1 










269 

36 

75 


15 


30 






Camp Merritt, N. J... 






Camp Mills, Long 










Island, N.Y. 
Fort Monroe, Va . - 










Newport News, port of 


18,000 
28.400 


2,000 

17,300 
250 

23 
7,000 

126 

860 

929 
1,066 

12, 798 

22,000 

5,662 


Housed--. 

Tents and 

housed. 

Housed 

--do 

Tents and 
barracks. 

Barracks.. 

Housed--. 
-. do 












embarkation, Va. 










15 


Park Field, Tenn 


960 i 1.050 










Payne Field, M iss 


456 
25,000 


1,100 
60.000 














200 
49 


115 
10 








Raritan Arsenal, N.J. 


3, 500 7. 245 










600 

1,100 

17,800 
13,390 

18,400 
32,000 
20,500 


2,500 

1,343 

30,900 
34,000 

25,000 
41,000 
32,685 


2 






Selfridge Field, Mich.- 












Camp Sevier, S. C 


Tents 

--.do 

...do 

Barracks — 

Housed 

...do 


4 
10 

9 

6 

12 
4 
1.5 

1 

2 

4 

20 

8 

4 


(') 
20 

30 

"13.5' 
(') 
25 


60 
30 

50 

6 

19 
10 












Camp Shelby, Miss--- 


100 
93 


10 
48 


100 


200 




Camp Sherman, Ohio- 








Fort Sill, Okla 


29 

15 


9 








Fort Snelling, Minn... 








Souther Field, Oa 


508 

1,800 

15,000 

186 

23,800 

28,000 

30,000 

14,950 


1,038 

2,200 

58,500 

806 

43, 052 

47,000 

, 37,740 

29,500 


77 

800 

6,600 

9 

1,922 

4,200 

2,000 

495 


...do -- 

...do 

Barracks - - 
Housed -.- 

Tents 

Barracks _ . 

Tents 

—do 




50 

1 

25 






Taliaferro Field, Tex-. 








85 


10 


Camp Taylor, Ky 








Taylor Field, Ala 






2 

6 

.W 

15 






Camp Travis, Tex 


C) 


20 

75 

50 
60 


75 
500 

65 

259 








Camp Upton, Long 








Lsland, N. Y 
Camp Wadsworth, 


6 






S. C 
Camp Wheeler, Qa..- 








1 









= Extracantonment. 



'' Questionable. 



■ 5-mile zone. 



f 1-mile zone. 
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Ditch- 
ing 

Ginear 
feet 



Cleaning 
and deep- 
ening 
(linear 
feet) 



Clear- 
ing 
and 

brush- 
ing 

(acres) 



Filling 
(cubic 
yards) 



Oiling 



Area 
(acres) 



Oil used 
(gal- 
lons) 



Character 
of problem 



Cases of 
malaria 



1 Con- 
Total Itracted 
at camp 



Mosquitoes found 



Remarks as to 
control 



6,000 
24,000 

5,700 
53,970 

1,500 



80 



292,300 



273,440 

35,588 
50,300 
11,303 

184,800 

52,800 

27,933 

4,000 

1,260 
81,760 

30.166 



42,240 

111.000 

6,375 

22,000 

71,988 
1,324,000 

11, 659 

200,000 

42,240 



110,880 



1,000 
24,000 



40,400 
161,398 



398,880 
7,320 



66,000 

295,680 

9,400 

297, 542 



150 
500 



14,900 



17,850 



4,000 



386 
1,911 



200 



57,625 
121, 405 
83,000 



155.691 
20,000 



5,280 



42,240 



23,000 
306.355 



89,800 
54,014 



800 

160 

15 

2 

10 
111 

0.6 

200 



466 



931 



28 
275 



20 



40 
30 
400 



192 



1,200 
4,933 

3,675 
14,000 

600 



3,760 
250 



7,800 

215 

22,100 

4,800 

75 

180 
19, 678 

10.813 

7,200 



23,760 

2,000 

2,710 
600 



19,000 

5,626 
600 



7,400 



8,000 

600 

1,600 

28,850 



Not seri- 
ous. 
Average.- 



(a)20 
(b)24 



..do 

Serious.. 



-.do 

Not seri- 
ous. 
Average... 



(c) 224 

(b) 10 [ 



Not seri- 
ous. 
Average... 

Serious.. 
...do 



Average... 



..do.. 
..do.. 



..do 

Serious. 



.do., 
.do. 



..do 

—do 

Average. 



.do. 



(a) 32 
(a) 38 
(b)0 
(a) 8.1 

(a) 72 

(a) 47 



(a) 50 

(c)32 
(c) 172 

(a) 3 

(b)10 

(b)5 
(a) 479 



(b)13 

Not seri- (b) 

ous. 

Average... (a) 167 

Serious (a) 288 



.do 



(c)49 
(a) 22 



Not seri- 
ous. 

...do I (a) 45 

...do 

Serious ; (b) 1 

Not seri- (b) 2 
ous. 

Average... (a) 114 

...do (b)8 

...do (a) 190 

Serious (a) 19 



2.700 



..do ' (a) 40 

..do I (a) 155 



Anopheles, Culex. 

Anopheles, Psoro- 

phors, -Vedos, 

CuleJ. 
Anopheles, Culex 
Anopheles, Stego- 

myia, Culex, 

.\edes. 
.\nopheles, Culex. 
do... 



10 



59 



Anopheles, Aedes, . 

Culex. 
,\nopheles, Culex. 

.\nopheles, Aedes, 

Culex. 
.\nopheles, Psoro- 

phors, Culex, 

Aedes. 
.Anopheles, Fsoro- 
phors, .\edes, 

Culex. 
Anopheles, Psoro- 

phors, .\edes, 

Culex. 
Anopheles, .\edes, 

Culex. 
.\nopheles, Culex 



.do. 
.do.. 



.do.. 



.Vnopheles, Psoro- 
phors, Culex, 
Aedes. 

Anopheles, Culex.. 

Anopheles, Psoro- 

phors, Aedes, 

Culex. 
Culex, Mansonia, 

.\nopheles, 

Aedes. 
Solicitans 



Control satisfac- 
tory. 
Do. 



Control fair. 
Records incom- 
plete. 

Control poor. 
Records incom- 
plete. 
Control poor. 

Control fair. 

Control satisfac- 
tory. 
Control poor. 



Control unsatis- 
factory. 

Control satisfao 
tory. 

Do. 

Do. 

Control fair. 
Control unsatis- 

factoiy. 
Control fair. 

Do. 



Control unsatis- 
factory. 

Control satisfac- 
tory. 



Culex, .Vnopheles.. 

.\nopheles, Culex.. 
.\nopheles, Psoro- 

phors, Culex, 

.\edes. 
.\nopbetes, .\edes, 

Culex. 
.\nopbeles, Culex.. 



do 

do 

.\nopheles-. 



Anopheles, Culex. 



do 

Culex 

Anopheles, Culex.. 

.\nopheles. Man- 
sonia, Culex, 
.\edes. 

-\nophele5, Psoro- 
phors, Culex, 
Aedes. 

do 



Control fair. 



Control unsatis- 
factory. 

Control satisfac- 
tory. 

Control fair. 

Control satisfac- 
tory. 

Do. 

Do. 

Do. 
Control poor. 
Control satisfac- 
tory. 

Do. 

Do. 
Do. 
Do. 
Do. 



Do. 
Do. 



Do. 
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SUMMARY OF WORK DONE 

111 Table 26 is shown in detail a summary of the malaria control situation 
at 70 of our largest and most active stations, within which were housed, during 
their mobilization and training period in this country, the majority of the 
4,000,000 men called to the colors. ^' It should be explained that the data 
in this table represent the best information obtainable after an exhaustive 
search; but, due to the preoccupation in military affairs, the frequent shifting 
of troops throughout the major portion of the war, and other causes, it has so 
c-ome about that the records in many instances are incomplete. Tlierefore, it 
is probable that, as regards the amount of work done and the number of laborers 




Fic. 63. — TyiJti of oil tank and spray used about buildings of the camp where places to be oiled were readily accessible, 

Kelly Field, Tex. 

used, the items set forth are somewhat smaller than actual facts would warrant. 
With reference to the incidence of malaria it should be said that, while the 
number of cases of malaria occurring at each station is accurately known, 
there is much uncertainty as to how many of these actually were contracted 
on the military reservation. Of course, many men who fell sick with malaria 
either were suffering from relapses or were infected before coming to camp 
or while temporarily absent from their stations after joining. Furthermore, 
it should be mentioned that the antimalaria work was not started in all the 
camps at the same time, nor carried on to as late a date in some as in others, 
so that just comparisons in regard to the results accomplished, camp by camp, 
can not be made. 



IX THE UNITED STATES 319 

The following is a summary of the mosquito control work which was 
carried out, as given in detail in Tahlc 26 : 

TOTALS 

r,-j. I,- (linear feet-- 4, 836, 321 

^, . , , • , linear feet __ 5,749,890 

Cleaning and deepening streams \ , ' ' 

Imiles 1, 0S8 

Clearing and brushing acres.. 10, 250 

Filling cubic yards. _ 141, 384 

Area under control (average) square miles__ 541 

Oil used gallons.- 296,079 

Laborers employed (average) men__ 2,584 

Camp population (average) soldiers.. 941, 364 

In arriving at the total of 541 square miles which has been listed as under 
control by the military authorities, attention should be called to the fact that 
this area was constantly changing. The maximum area supervised at certain 
periods was considerably in excess of 541 square miles, which represents an 
estimated average for the duration of the war. It will be noted in Table 26 
that the actual areas under control at the individual stations ranged from 
half a square mile to a maximum of 40 square miles. 

METHODS 

The methods used in malaria control during the World War were those 
considered good practice at the time the conflict started. Some research 
work was carried on, and a few interesting new developments were recorded, 
but considering the program as a whole it may safely be said that the outcome 
confirmed in a big way the soundness of previous findings concei'iiing the 
prevention of malaria and that no fundamentally new principles or procedures 
were involved. 

Considerable discussion had taken place in the past regarding the best 
means of limiting malaria, and niunerous statements have been made as to the 
relative preventive value of such measures as protection bj' screens, mosquito 
elimination, prophylactic doses of quinine, and adequate treatment of actual 
cases. A striking example of the comparative results attained by some of these 
methods was given in a report by Prof. Aldo Castellani, covering experiences 
in the Adriatic zone in 1916.'^ In this district were four stations. In the 
first camp no antimalaria measures were taken, and practically 100 per cent of 
the military popidation was affected by the disease. In the second camp treat- 
ment with quinine was the only preventive measure relied on, and 45 per cent 
of the officers and men were affected. In the third camp antimosquito methods 
alone were employed, and 25 per cent of the officers and men suffered from 
paludism. In the fourth camp both quinine treatment and mosquito-control 
methods were used, and as a result, 94 per cent of the men and 97 per cent of 
the officers were protected from malaria. , 

The antimalaria program which was followed in the United States Army, 
both before and during the World War, contemplated mosquito elimination, 
careful screening of the healthy, and screened segregation, with prolonged 
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treatment for those suffering from malaria. It is clear that any of these 
procedures, if perfectly carried out, would ultimately he sufficient in itself to 
prevent the occurrence of malaria, but since none of them in practice ever 
reaches 100 per cent efhcioncy, it was deemed necessary in our Army to practice 
all three for satisfactory results. Prophylactic doses of quinine have not been 
advocated in our Army except under special and peculiar conditions when 
other preventive measures could not be carried out or proved insufficient. 

While similar observations had been made before the war, reports from 
the nonmilitary workers in the extracantonment zone about Ebert Field, 
Lonoke, Ark., actually demonstrate that a careful blood examination of the 
entire civilian population surrounding an Army station, with quininization of 
all the malarial cases found thereby, may sometimes be an effective aid to 
the other methods of combating malaria.'* The facilities for such a procedure, 
however, will rarely be available, so far as the Army at war is concerned, and it 
is generally conceded that this method is impracticable among the troops 
themselves, and that sufficient control for all practical purposes can be obtained 
by steps directed toward elimination of the mosquitoes, screening of the well, 
and adecpiate segregation and treatment of the ill. In other words, it is not 
considered feasible to make blood-smear examinations of entire commands, 
and experience has shown that malaria can be almost entirely suppressed in the 
Army in more or less permanent camps by antimosquito measures, which at 
the same time improve the general comfort of the troops. 

That drainage constitutes the most important procedure in the control 
of mosquitoes, and the consequent prevention of malaria, has long been generally 
admitted, but during the war it was surprising to find that officers who had 
been making the elimination of mosquitoes a life work were either carrying on 
drainage projects in a very elementary manner, or were disregarding them to 
an extent that resulted in unnecessary expenditures for control by the use of 
oil. As a rule, however, the sanitary engineer approached the problem from 
an engineering viewpoint. He planned and executed his program after careful 
surveys, designing the drainage ditches not only with a view to a proper grade, 
but also with due regard to the shape of the cross section, in order that there 
might be a proper flow whether in dry weather or flood time, and also that the 
walls might not wash unduly. Wherever such methods were employed the 
ditches remained intact for practically the entire period of the war, except 
where the soil was unusually sandy and excessive flood washing was difficult 
to prevent. The experiences in drainage during the war show very conclusively 
that a great deal of attention should be paid to the laying out of the ditches 
and to the careful planning of the drainage, considering the area of control as 
a whole. There have been a few instances in which it was clearly demonstrated 
that the failure to use the surveyor's level before initiating a program actually 
made conditions in regard to stream flow worse than they were prior to under- 
taking the work. It was found that the practice of ditching along streams 
without the use of the level should be discouraged. 

As a matter of first aid in mosquito elimination during the period when 
the drainage work was under way, carefully carried out oiling intelligently 
planned in advance of its execution proved essential. In addition there was, 
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CAMP JACK50N 
50UTH CAROLINA 



Survey by Sanitary Enqineera, showina layout of droinaqe ditch 

■<:::Z- Ditches dug by Detachment of Sanitary Corps. 

— — ^— ^— Ditches dug by other oqencies. 
o Oil drips. 
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in many localities, need for continued oiling.'-' Tlie oiling as executed in our 
military stations was (juitc uniformly well done. A mixture of crude oil and 
kerosene commonly was used. It was applied by a large number of devices, 
including knapsack sprayers, pressure sprayers mounted on veliicles, common 
garden sprinkling pots, stationary tlrip cans located at heads of streams and 
other places, submerged bottles containing oil so arranged that the oil escaped 
slowly until the water reached a level below the mouth of tlie bottle, sacks of 
sawdust soaked with oil, and oil-saturated sawdust sprinkled broadcast over 
swampy areas. The general scliemo of oiling contemplated covering the entire 
area under control at weekly intervals unless the weather conditions were so 
unfavorable to mosquito development that the periods between applications 
could be lengthened. In some of the districts oil was spread only on the streams 
in which breeding was reported by tlie inspectors. This plan, when inspections 
were carefully executed, gave excellent results and eliminated the unnecessary 




Fir,. (;.-). — (Jil drip at termination of storm sewer at Kelly Field, Tex. 

expenditure of large quantities of petroleum. Wliile available records show 
that about 300,000 gallons of oil were used by the Army during the war, it 
is probable that this does not represent by any means the total amount, since 
the reports in this regard are incomplete.^' 

The area under control at the various camps usually was divided into dis- 
tricts over which supervisor-inspectors were placed in general charge.- These 
were generally white noncommissioned ofheers; in some cases they were as- 
sisted by colored soldiers who had been trained to identify the various types of 
mosfjuitoes and larvae. Each inspector was held directly responsible for the 
amount of breeding in his area. Reports were made daily at control head- 
quartet's regarding the conditions in the several districts so that prompt action 
could be taken for correction when necessary. Large spot maps were used to- 
gether with organization charts showing where the details of men were at work, 
so that the sanitary engineer in charge of the campaign could at any time visu- 
alize the activities for the day and also obtain a general picture of the condi- 
tions in the several districts. 
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Colloctions of mosquitoes were made regularly in most camps with a view 
to checking up the results of the local control work and also for scientific pur- 
poses. From the Surgeon General's Office to the various organizations in the 
field, instructions were sent covering the subject of collection and shipment of 
specimens to the Army Medical Museum where they were identified.-^ These 
instructions called for biweekly collections taken in the morning, at noon, 
and in the evening. This was sufficiently frequent in most camps to serve for 
checking up the adequacy of control. Weekly collections were required at 67 
different stations, morning, noon, and night, making a total of 201 occasions 
on which collections were made each week. In addition to this, special collec- 




Fici. 66.— Crude-oil drip can installed i>t lioud uf strt'iim, Camp Gordon, Ga. 

tions were made from time to time by the officers concerned at various times 
of the day and night. Mosquito traps were used for the collection extensively, 
and in certain places effectively, but this method was quite uniformly inef- 
fective where mosquitoes wore on the wing in small numbers only. So excellent 
was the control work in some southern camps that it became necessary to exer- 
cise great ingenuity and patience to collect mosquitoes, while, on the other hand, 
as at Camp Eustis for example, it was possible to gather With very little diffi- 
culty many hundreds of anopheles. ^^ Figure 57 shows the more important 
stations where anopheles were discovered. A large number of other types of 
mosquitoes were collected and identified. 
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Fig. 67.— Big Creek Bottom, Park Field, Tenn. Type of thicket swamp 
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In a number of camp areas top-feeding minnows were very effectively 
used in the antimosquito campaign. On the other hand, in about 50 per cent 
of the areas they were not employed extensively, though possibly better 
results could have been attained if they had been. These miimows \\ere some- 




FiG. fi8. — Fort I^ogan H. Roots drainage work; before draining 




Same as Figure 68; after draining 



times available locally, growing in large quantities in small lakes and pools. 
In other instances they were obtained from fish hatcheries. The Gambusia 
affinis commonly was relied on and was believed generally to be the most 
efficient minnow for destroying mosquito larvse.^* 
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Fui. 70.— Druinage in swampy areas, Camp Meade, Md. 
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In certain places larvacides were used in addition to oil.' This was par- 
ticularl\' true in some of the salt-marsh areas, but as a matter of fact larvacides 
were employed most extensively in the control of mosquito brcetling in water 
containers. It was feared by some camp authorities that an oil film on the 
fire barrels might prove dangerous, and therefore a larvacide was employed; 
it was reported as effective in a number of cases. Several different tvpes of 
larvacide were tried out, including common salt, niter cake, and Panama 
larvacide. Though there was little if any fire risk, the oiling of water barrels 
was done in the proper way, so as to avoid an undue amount of surface oil. 
However, the results from the use of salt, linie, niter cake, and some other 




Fig. 71.-L:irge swampy area, southwest corner ('amp Jackson, S. C. This illustrates very flearly the manner in which 
the ditches arc filled with the One sand after each rain 

substances, demonstrated the fact that mosquito control without oil is not 
difficult in water containers of this type. As compared with the oil, however, 
the quantity of the larvacides used in the military antimalarial campaign was 
negligible.' 

In many camps it was necessary to do extensive clearing and brushing in 
order to hasten the drying of the soil by admitting sunshine, and also to prevent 
the liarboring of mosquitoes within certain areas." It was noted in a few 
instances that much unnecessary labor was expended in this regard because of 
clearing being done at the wrong season of the year. On the whole, clearing, 
brushing, and weed cutting proved of secondary importance in mosc^uito 
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control, and efforts were directed mainly to draining and oiling. In one or 
two places good results were reported from the use of goats for brushing and 
clearing.^' 

In some streams it was found possible to construct temporarj- dams 
equipped with sluice gates, thus permitting a flushing of the channel at frequent 
intervals, perhaps on the average of once or twice a da.y.' This method was 
effectively used at Camp Pike, and elsewhere and eliminated the expense of 
oiling in several of the most difficult areas. 

In all of the National Army cantonments the major portion of tlie com- 
mands were housed in two-story frame barracks which eventually were screened 
in most instances. In the National Guard camps, on the other hand, troops 
were sheltered in tents which usually were unscreened. In most of the tent 
camps where tlie troops were exposed to mosquitoes, bed nets were furnished 
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and orders were issued requiring their use.^^ The screening of the cantonment 
buildings was in many instances delayed so that there was a period, which 
extended well into the 1918 season in some of the camps, during which the 
screening could not be said to be adequate.^* Then again, during the latter 
part of the 1919 season, and occasionally, in the early part of 1919, reports 
came to the Surgeon General's Office stating that the screens were in bad 
repair, due to breakage, warping, and corrosion of gauze.- The providing 
of adequate screening was regarded as one of the most important features in 
the control of malaria, and it proved that close cooperation should be main- 
tained between the agencies directly responsible for controlling malaria and 
those charged with the responsibility of furnishing and maintaining screens. 
The Surgeon General early took up the question of screening for purposes of 
both mosquito and fly exclusion. This is shown by the following correspondence: 
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December 27, 1917. 
Memorandum for the Quartermaster General: 

(Attention Maj. Charles O. Zollars, Q. M. C.) 

1. In accordance with verbal request, the following reconinicndations are submitted 
regarding the screening of buildings next year. 

2. In all National Army and National Guard cantonments and other military stations 
in the United States the kitchens and dining room.«i and the bakeries should be screened; 
also post exchanges. 

b. At Camp Lee, Va., and at Camp Pike, Ark., and at all other camps and stations south 
of these points, all enlisted men's dormitories and officers' quarters should be .screened. 

c. All base hospitals, both National Army and National Guard, and all other hospitals, 
should be completely screened except the corridors. Pavilion wards should have screens on 
the windows on one side and on the entire porch on the other side. 

d. All windows that are to be screened should be provided with full-length screens 
securely attached on the outside. 

e. Every door in southern camps referred to above should be provided with a vestibule 
so arranged that two screen doors must be passed through in order to enter the building. 

/. Special attention should be given to screening ventilators and other miscellaneous 
openings into buildings. 

g. Netting having 18 meshes to the inch should be used at Camp Lee and Camp Pike 
and at all other stations south of these points. 

(Signed) F. P. Reynolds, 

Colonel, Medical Corps. 

February 28, 1918. 
Memorandum for the Quartermaster General: 

1. In view of information recently received by this office, it is recommended that para- 
graph 2 of memorandum for Quartermaster General dated December 27, 1917 (copy attached), 
be ainended so as to read: 

At Camp Meade, Md., and at Camp Taylor, Ky., and at all other camps and stations 
south of these points, all enlisted men's dormitories and officers' quarters should be screened. 
At camps north of these points screening is not deemed essential for sanitary reasons, but 
will add materially to the comfort of the occupants. 

(Signed) D. C. Howard, 

Colonel, Medical Corps. 

February 27, 1918. 
Memorandum for the Quartermaster General of the Army: 
(Attention Maj. Charles O. Zollars.) 

1. With further reference to memorandum from this office dated December 27, I9I7, 
regarding screening of barracks, it is recoinmended that paragraph 5 be so amijlified as to 
provide that all screen doors shall open outward. 

2. Experience has shown that screen doors which open inward offer much more favor- 
able opportunities for the entrance of naosquitocs when individuals are passing through the 
door. 

For the Surgeon General: 

(Signed) D. C. How.^rd, 

Colonel, Medical Corps. 

February 25, 1918. 
From: The Surgeon General of the Army. 

To: The officer in charge, cantonment construction, Quartermaster Department, Wash- 
ington, D. C. Attention Capt. A. S. Dorsey. 
Subject: Screening of cantonments. 

1. With further reference to memorandum from this office of December 27, 1917, in 
which certain recommendations were submitted regarding the screening of cantonment 
buildings. 
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2. While this office i)refers and recoiumeuded screen cloth, 18-mesh, the IG-mesh will 
be acceptable if the finer mesh can not be obtained in sufficient quantities. 

3. It is understood that the manufacturer will not be able to produce sufficient of the 
16-mesh for wiring all buildings. If this is true, it is better that certain of the northern 
camps be screened with the 14-mesh than tliat no screening should be done due to the delay 
in getting materials. 

4. The 18-mesh should be used at our most malarial posts, and should also be used in 
the screening of all hospitals. 

5. It will be understood that the 14-mesh is not entirely satisfactory to this office, but 
is believed to be better to get these buildings screened without delay than to wait for the 
production of the finer mesh material which may be delayed until later in the summer. 

For the Surgeon General; 

(Signed) D. C. Howard, 

Colonel, Medical Corps. 
[Second indorsement] 

War Dkpartment, Canton'ment Division, 

March 2, 1918. 
To the Surgeon General of the Army, 

Washington, D. C. 
1. The statement in your letter of February 25, 1918, addressed to the officer in charge 
of cantonment construction, and in your letter of February 23, 1918, to Mr. G. N. Peek, 
industrial representative. Council of National Defense, Washington, D. C, that 16-mesh 
screening will be acceptable if the finer mesh can not be manufactured in sufficient quan- 
tities is noted, and as it is found to be practically impossible to obtain the 18-mesh screening, 
orders are being placed for 16-mesh, in order that this screening may be completed at the 
earliest possible date, particularly in the southern camps. Should a shortage occur, 14-mesh 
will be used only in northern cantonments where such a course becomes imperatively neces- 
sary. 

By authority of the Secretary of War: 

(Signed) R. C. Marshall, Jr., 

Lieut. Colonel, Q. M. Corps, N. A., 

In charge of Cantonment Division. 

February 27, 1918. 
From: The Surgeon General of the Army. 
To: The .Vdjutant General of the Army. 
Subject: Screening camps, cantonments and other military stations in the United States. 

1. In view of the near approach of the mosquito and fly season and the well-known 
connection of these insects with transmission of certain diseases, it is imperative that bar- 
racks, kitchens, mess lialls, hospitals, etc., be screened without delay. 

2. Recommendations of this office with regard to the amount and kind of screening 
required from a sanitary standpoint were furnished the Quartermaster General under date 
of December 27, 1917, in memorandum, copy of wliich is attached hereto. 

3. Upon representation of the officer in charge, cantonment construction, that it would 
be impossible to procure screen cloth 18-mesh in sufficient quantities to cover ail screening 
requirements without considerable delay, this office has modified its original recommendation 
relating to 18-mesh cloth in letter addressed to the officer in cliarge, cantonment construction, 
dated February 25, copy of which is attached. While 18-mesh cloth for all purposes was 
desired, it is preferable to complete the screening of all buildings with a coarse mesh cloth 
without delay rather than to adhere to the original recommendation for the finer mesh 
which could not be secured in sufficient quantity until late in the summer. 

4. It is urgently recommended, therefore, that the cantonment division be directed to 
expedite the completion of this work in every possible manner. 

For the Surgeon General: 

(Signed) D. C. Howard, 

Colonel, Medical Corps. 
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April 9, 1918. 
From: The Surgeon General of the Army. 
To: The Adjutant General of the Army. 
Subject: Screening, Camp Travis, Tex. 

1. At a recent sanitary inspection of Camp Travis by Col. W. P. Chamberlain, M. C, 
the following recommendations were made : 

(/) That screening be expedited. Constructing quartermaster says it will take 6 months 
to screen the buildings, owing to depleted condition of screen market. 

ig) Camp quartermaster has received no instruction regarding purchase of fly paper 
or fly swatters. Recommend this be brought to attention A. G. O. 

2. Prompt screening of all buildings at Camp Travis is \irgent from a sanitary stand- 
point. ' Colonel Chamberlain's recommendations are concurred in. 

For the Surgeon General: 

(Signed) D. C. Howard, 

Colonel, Medical Corps. 

The Surgeon General particularly emphasized the necessity of 18-mesh 
gauze in southern camps, because this was the degree of fineness deemed neces- 
sary to exclude with certainty the Stegomyia, a most annoying pest as well as 
the host of the virus of yellow fever. As is shown above, it was found impossible 
to obtain netting of so small a mesh, and in fact obtaining wire gauze of any 
type was slow and difficult, because of the enormous demands of the war upon 
the metal supplies and industries of the country. 

Fumigation was used to a considerable extent in getting rid of mosquitoes 
on the wing in the event of an influx of large numbers, and also in killing the 
few mosquitoes which hibernated during the winter months. Various methods 
were used, but the most common, in the wooded districts and away from the 
buildings, was spraying the place to be fumigated with gasoline and then burn- 
ing. This method was found very effective in early spring campaign work in 
such places as hollow trees and old abandoned cellars. 

COST OF MALARIA-CONTROL CAMPAIGN 

It is impossible to state accurately the expenditures which were involved 
in malaria-control work as carried out by the Army during. the World War, or 
to make any safe comparison between the costs at different stations. This is 
due to uncertainty regarding a large number of factors, chief among which are 
the following: Constant change in the number of men employed in the work; 
wide range of difference in terrain problems; lack of personnel sufficient to 
keep detailed cost data; seasonal differences as regards rainfall and subsequent 
mosquito breeding, and variation in the availability of labor and corresponding 
differences in prices where civilian labor was used. In most of the camps the 
rush of the work, the constant changing of troops, the strong effort to get 
enough men to start malaria control, the uncertainty as to how long the program 
would be continued, and other difficulties almost innumerable, made the task 
of tabulating expense data practically impossible. Energies were spent on the 
execution of the project, the cost being of secondary, or no, consideration. 

However, based on Table 26, the following figures show the cost of the work 
so far as it has been reported.^' This undoubtedly represents the cost of the 
major portion of the program as carried out: For labor, $2,400,000; oil, $50,000; 
tools, $50,000; transportation, $125,000; supervision, $75,000; miscellaneous 
items, $30,000; total, $2,730,000. 
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The above figures for most camps are based on the cost of the work accom- 
pHshed from September, 1917, until the spring of 1919. It was estimated that 
during the period 2,000 laborers, largely soldiers, were employed for 400 days, 
at an average cost of $3 per day.-^ In addition to this expenditure of $2,730,000, 
considerable money was spent for a number of special drainage projects executed 
under independent contracts, usually supervised by the construction division of 
the War Department.^' Some work never was reported. The best estimate 
which can be placed on these two items is at least $500,000, so that it is safe to 
say that the malaria control work up to the spring of 1919 had cost the Army 
at the lowest estimate about $3,250,000.^' Since the problem of malari'a con- 
trol is essentially a local one, costs vary over a wide range, even in the same 
State. On the basis of 541 square miles, which, as previously stated, was the 
average area controlled by the Army at 70 camps, from the beginning of the 
work until the spring of 1919, the cost per square mile was approximately 
$6,000.^' On the other hand, a great deal of expense data were received from 
individual projects and these, when studied collectively, emphasize the risk in 
drawing any conclusions as to relative costs. This is illustrated by the follow- 
ing figures per square mile which are taken from various reports which are 
available to the Surgeon General's Office.^ 
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Malaria-control costs 

New Jersey cost per square mile (987.4 sqviare miles) SI, 197. 00 

United States Public Health Service cost per square mile (1,030 square miles) 420. 00 

Camp Pike cost per square mile (40 square miles) 3, 575. 00 

Camp Gordon cost per square mile (20 square miles) 1, 575. 00 

Little Rock, United States Public Health Service cost per square mile (56.7 square 

miles) 1 , 62 1. 00 

The wide divergence in the cost per square mile in different localities and 
by different agencies may in part be due to difference in records. If the total 
area under control by the Army was computed on a basis of the maximum areas 
under control at the many stations reported on, the cost per square mile would 
be considerably less than that quoted above, yet it is believed that the cost 
per square mile as stated represents a conservative estimate for the average 
area controlled. 

WORK IN AREAS SURROUNDING MILITARY STATIONS 

The United States Public Health Service assumed the responsibility for 
carrying out antimalaria work in the extracantonment areas and in other 
regions where such work would be of benefit to the military forces and to 
adjacent civil population.^' The following extracts from a report of the 
Surgeon General of the United States Public Health Service give a picture of 
work done by that agency:^" 

Mosquito control and antimalaria work. — In reducing the disease hazard for the soldier 
and sailor it was realized that special effort would be necessary to combat malaria in the 
areas about military cantonments, naval reservations, aviation camps, munition plants, 
shipyards, and other important war industries established throughout the whole of the South. 
It was realized that the introduction of large forces of laborers from malarious regions would 
produce new conditions in and around cantonment towns that would make extra precau- 
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tioiiary measures more essential for the protection of the civiUan, military man, and indus- 
trial worker. There was little danger of nmlaria being contracted within the cantonment 
reservation as the Sanitary Corps of the Army were prepared to adequately sui)ervise these 
areas, but as the laborers and men were very likely to siJond mucli of their time in the areas 
adjacent to the camps, protective measures were necessarv for both. The important prob- 
lem then was to do thorough work rapidly in all localities where military men were present 
m nvmibers m potentially malarious districts, as well as to prevent the breeding of mos- 
quitoes and their subsequent flight into the reservations. 

In the selection of camp sites the question of malaria prevalence and control of the 
future incidence of the disease was apparently only one of the many re(|uirements to be 
considered, and as it was essential to expedite camp eonstnietion with all possible speed 
malaria preventive measures had to proceed accordinglv in order to prevent future malaria 
transmi.ssion m that locality. The shortage of efficient labor and the necessity of obtaining 
funds that could be immediately applied were very important items. In connection with 
the antimalana work in extracantonment areas the State, countv, and city oilioials in many 
instances grasped this opportunity for the elimination of malaria and many made liberal 
contributions for assistance in the work. However, in some cases it was an extremely 
difficult and .slow process to convince local authorities of the urgent necessity for appro- 
priating immediately funds for this work. At this stage had it not been for "the financial 
assistance received from the American Red Cross, before Federal funds were available 
work would have been greatly delayed. However, as a whole the support given by the 
authorities throughout the Southern States was very encouraging. 

Malaria-control measures were carried on usually in an area about 1 mile wide surround- 
ing the reservation, industrial plant, and city or town adjacent, it being deemed sufficient 
from experience obtained in the malaria-control work in the Panama Canal Zone, that! 
if this stri]) 1 mile wide were kei)t free from mosquitoes, those breeding bevond the border 
would not gain access to the camp, and if the 1-mile-wide area were kept free no malarial 
mosquitoes would be found in the camp. 

The work which was done consisted in the drainage of swamps, ponds, wet areas, and 
seepage outcrops; the proper clearing, training, and regrading of natural watercourses; the 
apphcation of oil at definite periods to all remaining mosquito-breeding areas; and the modi- 
fication and systematic treatment of shore lines and shallow parts of large lakes and ponds, 
together with the proper maintenance measures necessary. In order to accomplish thi.s 
work, the services of skilled engineers with special training and experience in antimalaria 
work was necessary. 

To attain the desired results many and various local engineering problems had to be 
met an<l drainage work done by various methods, such as bv the use of steam shovels 
ditching machines, i)lows, explosives, and by hand. ' 

* * * * * * * 

In many places, whore it was not practicable to drain all mosquito-breeding areas it 
was necessary to control breeding by the use of oil applied to the surface of streams 
ponds, and potential breeding placs. A mixture of kerosene and crude oil was found most 
efficacious and was applied to the water surface by the use of various methods— knapsack spray 
pumps, by which the operator carried a spray pump strapped to his back fitted with a hose 
and nozzle which would throw a fine spray of oil. This method was particularly advanta- 
geous where stream edges could not be cleared, where there was no current, or where the cur- 
rent would not carry oil to the margin. The drip can was found very efficacious in slowly 
runiung streams, the oil being placed in a can and the dripping gauge so regulated as to 
allow the necessary amount of oil to pass out. 

Still another method which proved very good was the use of oil-soaked sawdu.st or 
waste i>laced on the surface of the water or anchored beneath the surface. 

Where oiling was used as a measure of malaria control, regular applications were neces- 
sary at certain specified times, and in order to keep a check upon the effectiveness of anti- 
malaria operations trained personnel were detailed to completely cover the flight zone once 
a week to determine whether the breeding of mosquitoes was controlled. In this way the 
whole area was at all times under sui)ervisioi 
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Excellent results were accomplished b\' the Army Sanitary Corps within the military 
reservations. Most cordial relations existed between that corps, whose duty it was to pre- 
vent mosquito production within the military cantonment, and the officers of the Public 
Health Service, who directed measures in the 1-mile zone surrounding the reservation, as 
well as in the cantonment town and the area surrounding the town. In addition, it was 
frequently necessary that the Public Health Service undertake similar control operations 
about distant amusement parks and other areas where military men and industrial employees 
congregated. 

A further method of control which was instituted in many of the zones was the seeding 
of ponds with larva>-eating top minnows. Assistance was rendered by the Bureau of Fish- 
eries in detailing their experts to several of the zones to properly supervise this seeding. 

A very interesting and instructive piece of work was done in the extracantonment zone 
about the aviation field at Lonoke, Ark., in which three of the four general methods of 
malaria-control measures were instituted and inforced. The control of mosquito breeding 
was carried on as in other zones; preventing the access of mosquitoes to well people was 
carried out by requiring all buildings within the zone to be properly screened inclosures, 
hence all open-air night gatherings being eliminated; preventing the infection of mosquitoes, 
or human control, consisted in the detection and sterilization by quinine of human carriers 
of the malaria parasite, this being determined by blood examination. The fourth method, 
immunization against malaria, was not instituted. Tlie results of malaria-control work in 
that zone are very interesting when the mortality and history incidence in 1917 is compared 
with mortality and case reports in 1918. In 1917 four deaths from malaria occurred within 
the controlled area, giving the death rate of 160 per 100,000. During 1918 no deaths occurred. 
The history incidence in 1917 showed that 29 per cent, or 522 persons, suffered from the 
disease, whereas in 1918 only 1 case occurred. 

The results accomplished in antimalarial work in the extracantonment zones extending 
from Massachu.setts to Texas and from Louisville, Ky., to Jacksonville, Fla., covering 40 
acres in 15 States, have not been the absolute prevention of malaria, but certainly made 
the problem one of no consequence for the military authorities and for the civilian popula- 
tion within the controlled areas. As shown in Table No. 2, following, the total area of over 
1,227 square miles has been under supcrvi-sion, giving protection to an average total of 
1,140,800 military men at all times, the individual men being constantly changed as well as 
to a total of 3,757,848 of the civilian population. 

Where cantonments were located in notoriously malarious sections very little malaria 
has been contracted by enlisted men, and the malaria sick rate among enlisted men in camp, 
if from the South, was very much lower than had they stayed at home. When the Army 
and Navy .sick-rate figures are published it will undoubtedly be shown that, due to the proper 
mosquito-control measures, practically very little and in many instances no malaria has been 
contracted at camps located in regions noted for malaria. 

The great volume of work which has been done would not have been possible had the 
individual communities, towns, and local organizations not contributed liberally for assisting 
and extending antimalarial activities. The railroad corporations gave strong support and 
willingly did such drainage work as was requested. The support given by the public of the 
South and the officials who represent them, even in the relatively poor and sparsely settled 
districts, deserve highest commendation, and approximately half of the extracantonment 
towns of the South have planned to continue mosquito-control measures after the with- 
drawal of service officers. 

As a result of the demonstration, one State legislature, for the first time in the history 
of this country, appropriated funds for carrying on the antimalaria control measures in the 
State. This sliould be followed in the next few years by all the States throughout the South 
and thus be a big step toward the prevention of the annual national loss due to malaria. 

Table No. 2, * * * gives a summary showing the number of square miles under 
supervision in and around each extracantonment area, the number of miles of ditches dug, 
streams rechanneled, drained, etc., as well as the total amount of oil used as a larvacide. 
To carry out this work there were in the employ of the service 50 sanitary engineers and an 
average of 100 scientific assistants, 225 sanitary inspectors, 500 foremen, and 3,000 laborers. 
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RESULTS OF THE ANTIMALARIA CAMPAIGN 

With a very few exceptions the work on malaria control at tlie various 
military stations at home as carried out during the World War was excellent 
and the results were extremely gratifying. General conclusions can best be 
drawn from a study of the reports from the larger stations, since tliese con- 
tained the majority of the forces that were mobilized. The relative incidence 
of paludism at the more important mobilization points is shown in Cliarts 
III and IV. There were several localities in which the problem was exceedingly 
difficult, and where the outcome was highly satisfactory, as judged by tlie 
almost total absence of mosquitoes and the practical elimination of locally 
contracted paludism. In this class should be jjlaced Camps Jackson, Pike 
Taylor, Travis, and Shelby." On the other liand, results at a few stations were 
not satisfactory due to the inability of the Medical De])artment to secure 
proper cooperation in regard to furnishing labor, appropriating funds, and 
providing transportation to those supervising the work." Camp p:ustis is 
perhaps the most glaring example of this kind. At that station there was never 
satisfactory malaria or mosquito control, in spite of the fact that the work 
was for a long time under the supervision of one of the best mosquito-control 
officers in the sanitary engineering section."- Other southern camps in a num- 
ber of instances were successful as regards prevention of malaria, but at the 
same time did not maintain the reservation free from mosquitoes at all times. 
It is apparent, therefore, that in evaluating the end results of this type of work 
one must take into consideration two factors: First, success in eliminating 
mosquitoes, and, second, the occurrence or nonoccurrence of locally contracted 
cases of malaria. It is unfortunate that in a large number of stations the 
Medical Department kept no consolidated record of the malaria cases which 
were of local origin and in which there was no previous history of this disease." 
Of course, if figures were available to show the total number of cases whicli 
actually originated in each camp, one would know definitely the net results of 
the malaria control work. However, wliile these are lacking, there are enough 
data at hand to prove conclusively tliat for the Army at home malaria control 
was eminently successful." 

In Table 26 (p. 314) is shown the total number of cases of malaria which 
occurred at each station, also the number supposed to have been actually 
infected at the military reservations concerned. It should be noted that there 
are three groups of figures, designated as (a), (b), and (c), in the tabulation. 
The first, (a), represents the total number of cases for 49 large stations covering 
the year 1918 only. These data are derived from the tables in the Annual 
Report of the Surgeon General for the Year 1919. The second, (b), represents 
miscellaneous figures obtained from the best sources available, such as annual 
reports, direct replies to questionnaires, sanitary engineers' special reports, etc." 
The third, (c), represents cases as reported in the weekly telegraphic health 
reports (current statistics). It is also unfortunate that there are available no 
accurate records of malaria for all cajiips extending over the same periods as 
those during wliich their antimalaria campaigns were prosecuted. The data 
on the malaria of local origin (contracted at camp) were generally secured in 
response to special questionnaires, and as a result of reports from the camp 
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surgeons and sanitary cngineors ut the various stations." The aceuracy of 
tliese figures is open to ci'iticism on several grounds, partieuhu-ly as regards 
the difficulty in determining where a given mahirial infection is incurred when 
the patient is dwelling in an endemic center of the disease. 

It develops from a study of the data in Table 26 that during 191S in the 
larger stations, as represented by the figures in group (a), there were 3,547 
cases of malaria. Under group (b) no safe conclusions can be drawn from a 
collective study of these figures because of the fact that they do not cover the 
saino period of time. The total as listed is 202 cases. The same is true of the 
group (c) figures, which are probably the least dependable of the three groups, 
and are given only because other data arc not available; these total 489 cases. 
The grand total of (a), (b), and (c) is 4,238 cases. The ninnber of cases of 
local origin as reported in Table 26 is 360. 

The actual number of cases of malaria which occurred among the troops 
in the United States, as shown by the permanent statistics, was 4,167 in the 
calendar year 1917 and 5,198 in the year 1918.^° A large part of those in 1917 
occurred before the malaria-control program had been inaugurated. Two thou- 
sand one hundred and thirty- two of these cases in 1917 were among the Xational 
Guard troops, presumably for the most part contracted or developing while 
they were at the various State camps, since they did not begin to concentrate 
at the permanent camps until October or late in September, 1917.^' There 
were in 1917 only 5 and in 1918 only 14 deaths from malaria among troops 
in the United States. 

CONCLUSIONS 

When all of the factors are taken into consideration, particularly the 
national unpreparedness, the hasty mobilization, the difficulties attending 
screening, the fact that very many camps were located in malarial districts, 
and the great number of plasmodium carriers inevitably introduced into most 
stations, it may safely be asserted that the malaria-control work as a whole 
was executed in a very satisfactory manner. Due, however, to delays in organi- 
zation, lack of funds, and insufficient operating personnel, mosquito control 
was frequently unsatisfactory until the spring and early summer of 1918." 
During the balance of 1918 the work was of Ijigh order, and on a scale such as 
has never before been undertaken in the history of the United States. The 
end results were excellent; newly contracted malaria cases were very rare. The 
mosquito control in 1919, on the average, was considerably below the standard 
set in 1918, but better than in 1917." This was due to the fact that the Army 
during its demobilization was somewhat disorganized at the expense of important 
work which was still required for the protection of the forces still in the service. 
Better results could have been obtained at an earlier date if the Regular Army 
had contained in its organization the technical assistants it ultimately obtained 
and if the practically unlimited funds and labor finally made available had been 
more promptly furnished." 

During the war a considerable number of noncommissioned officers, largely 
students in, or graduates of, engineering colleges, were distributed among the 
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camps as assistants to camp sanitary on(;inocrs.^' Many of tlicsc men were later 
commissioned. ■'- 

It is apparent from a study of the methods used in the many camps tliat in 
instances the flushing of streams, hy the aid of temporary dams and shiice 
gates, wouhl liave ehminatcd breeding more offectiveiy than tiie use of oil, and 
at the same time would have saved considerable expense. This suggests that 
for the future a study of all the streams under control sliould be made with this 
method in mind. 

It may be said in general that the collection of mosquitoes during tlie war 
was more or less neglected in many of the large camps and in most of the snuilier 
posts." This was largely due to the fact that for a considerable period it was 
difficult to secure personnel to carry out the most pressing malaria-control work; 
in some instances, however, there was apparently an entire failure to recognize 
the importance of gathering specimens.^' 

As was well known before the war, the most important single factor in mos- 
quito elimination proved to be drainage. Oiling should have been used only 
as a supplement to drainage.^' As a result of a thorough study of the area to be 
put under control, large sums of money could ultimately have been saved 
tlirough the systematic draining of a camp site. 

As a result of war experience, it is safe to say that in the selection of southern 
sites for military stations two of the basic factors to be considered are the feasi- 
bility and the estimated cost of malaria control. Such consideration was given 
regarding some of the locations chosen during the World War, but in a number 
of instances this was apparently neglected." This suggests that it is desirable 
that any board which selects camp sites should not act without the advice of a 
sanitary engineer of high qualifications. Such an arrangement would result in 
greater protection for the soldier and in the saving of large siuns of money to the 
Government. That malaria can be controlled anywhere, in camps in the United 
States, if funds and labor for this purpose are sufficient, has been quite strikingly 
demonstrated by the experience of the World War. However, great expendi- 
tures for preventive measures were not justifiable when selection of a better 
camp site would render such use of funds unnecessary. This point is well 
illustrated in the case of Camp Beauregard; unless some unusual military factor 
demanded that a camp be located at that point, the site must be considered 
as a very bad selection. Large sums of money were spent in the effort to con- 
trol malaria, but even so the results were far from satisfactory. ^' Properly to 
eliminate malaria at this point was possible, but sufficient funds and men were 
not available, nor was there time to establish control prior to the arrival of large 
num])ers of troops.^'' 

The report which follows applies to a port of embarkation which was deemed 
essential to oin- overseas operations. It is quoted here on account of the para- 
mount importance of malaria control work in such a situation and because the 
methods which were put into successful operation had to be modified to meet 
several interesting conditions, more various than in other camps. 
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MALARIA DRAINAGE OPERATIONS AT THE PORT OF EMBARKATION, NEW- 

PORT NEWS, VA.33 

To understand the real nienaoe of malaria to the military camps situated in the vicinity 
of Newport News, Va., one has but to read the report (unpublisliod) of a survey of this 
vicinity made by Dr. H. R. Carter, Assistant Surgeon General of the United States PubHc 
Health Service, and Dr. T. H. D. Griflitts, United States Public Health Service, iu August, 
1917. In this report tiiere are abundant references to the widespread and proliac occurrence 
of Anopheles quadrimnrulatns, Anopheles crucians and Anopheles punctipennis (in order of 
abundance), and to the prevalence of malaria. In the midst of these malarial conditions 
were planted Camps Stuart, Hill, and Alexander, and in spite of difficult drainage problems 
it was possible to rejiort in December, 191S, that not a single case of malaria had originated 
in these camps. The value of this work is emphasized by the following paragraph from a 
letter from Col. ,Iere B. Clayton, then surgeon of the port of embarkation, Newport News, 
Va., to the Surgeon General, United States Army, dated November 27, 1917: "I regard the 
proper drainage of these swamps as the most important sanitary work that we have to do 
in this vicinity, as, if it is not done properly, troops stopping here while waiting overseas 
transportation during the mosquito season between .July and October will unquestionably 
become infected with malaria in spite of netting and mosquito bars." 

Although the United States Public Health Service had contemplated extensive extra- 
cantonment operations in malarial control at this port, and did considerable ditcliing in tlie 
vicinity of Boat Harbor during the autumn of 1917, the labor problem made extensive 
operations impossible, owing to the great ainount of Government work in progress. The 
local repre.sentative, it is understood, was advi-sed to postpone operations until March or 
April, 1918. However, the .same difficulty to secure labor was again encountered, and extra- 
cantonment work made slow progress. In order to afford protection to troops stationed 
in camps and in various parts of Newport News, considerable extra cantonment work was 
done by the military authorities during 1918, and assistance was rendered the United States 
Public Health Service in many ways. 

Organizalion.—With instructions to make a survey of drainage conditions at the port 
of embarkation camps, Newport News, Va.. a .sanitary corps officer was assigned for duty 
October 13, 1917, and a .second officer December 29, 1917. The survey, owing to unusually 
severe weather conditions, was delayed until about Feljruary 1, 191S, and a report of the 
findings was submitted to jjroper a\ithoritics in due season. 

A company of 200 colored Sanitary Corps troops arrived for duty April 8 and was 
organized as a malarial drainage detachment attached to the office of the surgeon, head- 
quarters, port of embarkation. Later 47 colored Hospital Corps men were added, and 
temporarily, during the summer months, 50 colored stevedores, making a maximum of 
about 300 enlisted men, in addition to 12 white Hospital Corps men who were used as 
inspectors and nonconuni.ssioued officers. Owing to the fact that this organization was broken 
up into smaller detachments, in addition to tiie special nature of the work, a larger number 
than usual of commissioned officers (all white) was needed to carry on the operations. Thus, 
detachment headquarters were maintained at Camp Stuart in direct conmiand of a captain 
(Sanitary Corps) assisted by a first lieutenant (Medical Corps) and a second lieutenant 
(Sanitary Corps), while a smaller detachment was stationed at Camp Hill in command of a 
captain (Sanitary Cori)s) and another at Camp Morrison in command of a captain (Medical 
Corps). Emergency details were stationed at the Nansemond Ordnance Depot, reservoir 
guard near Lee Hall, and at the rifle range. An officer (captain. Sanitary Corps), under 
the direction of the surgeon, port of embarkation, assisted by a small detachment of men, 
carried on malarial drainage work at tlic Army supply base at Norfolk. 

Uniformity of action and proper coordination of the various detachments was satis- 
factorily maintained through the office of tlic surgeon. The detachments at Camps Stuart, 
Hill, and Morri.son maintained their own me.ss and canteens, and a spirit of friendly rivalry 
in work and sports was promoted wliicli added much to the otherwise dreary, monotonous 
pick-and-shovel work. 

The drainage problem. — The drainage problem at once becomes obvious in the light of 
the following extract from a letter by Col. Charles Lynch, surgeon, port of embarkation, 
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dated March 29, lOlS, viz: •■Briefly, the camps constituting this port of embarkation are in 
swamps, or so near swamps that to all intents and purposes, so far as the mosquito menace 
IS concerned, they might as well be in the swamps. Mosquitoes l,reed bv the million in the 
swamps in question. These mosquitoes are of the malaria-carrying varietv Plenty of 
people in the vicinity suffer from malaria. * * *" To illustrate the difficulties concretely 
the following example will serve the purpose: Newmarket Creek, really only a wooded water- 
course with a drainage area of 7,000 acres, originates about 6 miles beyond the northern 
boundary of Camp Alexander and forms a typical fresh-water swamp immodiatelv cast of 
Camps Morrison, Alexander, and Hill, including .several miles of swamp, both northerly and 
southeasterly from this point. The natural grade near its upper reaches is about -i.li feet 
per mile, reducing rapidly to 12 inches per mile, which accounts for tlie swamp It is this 
meager fall that made drainage operations difficult in nearly every part of the lower 
pcninsul.a. 

Camps Hill and Alexander were, furthermore, affected by Beaver Creek swamp, partly 
tide and partly fresh water, including about 20 acres between the two camps and draining 
m a southwesterly direction with an outlet in the James River. Drainage of this swamp 
presented no extraordinary difficulties. 

Camp Stuart comprised nearly 300 acres, of which 25 acres consisted of the reservation 
and the Ivy Avenue swamp in the extreme southwestern corner of the reservation Ivy 
Avenue swamp presented no difficult control problem, while Salters Creek swamp, in addi- 
tion to being very low (only 0.5 foot above liigh tide), received a part of the city sewage 
and discharge from a number of private sewers. 

In addition to the (irainage and mosquito-control work at the camps mentioned more or 
less extensive control operations were carried out at the Army supply base near Norfolk 
the Nansemond Ordnance Depot at Pig Point, the rifle range, Lee Hall reservoir guard' 
and much extracantonment work in the vicinity of the camps mentione.l and in Newport 
News. ' 

Drainage oprralions.— Drainage and grading work within the actual confines of the 
camps was largely done by contract under the supervision of the construction quartermaster 
and the Government supervising engineer. This work, while fundamental in the building 
of a camp, may not affect the mosquito question materially, this side of the work being 
merely incidental as a rule. That much work remained to "be done in all of the camps is 
shown by the various reports submitted to the Surgeon General and the port surgeon 

Ditching by the Sanitary Corps began April 15, 1918, at Camp Stuart, a small amount 
laving been done for aljout a month prior to this at Camp Hill by details from colored labor 
battalions. Salters Creek swamp was systematically ditched so as to concentrate the water 
and a 36-inch tide gate (model No. 100 Calco automatic) put in place at the point where the 
channel crossed Chestnut Avenue. The Ivy Street marsh w^as als:, properly ditched the 
outlet into the James River being left open, allowing the tides to flood the ditches. Mlhou-di 
a tide gate was planned for this point, it was deemed unnecessary .-.fter the ditching w"as 
completed, and, furthermore, considerable progress was made in filling the marsh with 
refuse (incinerated as far as possible) from the camps. 

At Camp Hill, the Beaver Creek swamp was channefized, dyked, and sumped from 
Virginia Avenue to its outlet in the James. Aside from .small local mosquito-breeding 
places, dependent on the seasonal rains and careless disposition of water containers Beaver 
Creek and Newmarket Creek were responsible for practically the entire mosquito population 
of Camps Hili and Alexander. 

Newmarket swamp, as already explained, presented a problem of considerable proportion 
owing to Its extent and scant grade. As originally planned, a cut-off ditch was begun under 
contract about October 1, 1918, extending from the eastern end of Beaver Creek to New- 
market Creek in order to divert the upper waters from the latter to the former and thence 
into the James River. The length of this cut-off (open ditch canal) to Beaver Creek at 
Virginia Avenue is about 4,000 feet, with a maximum cut of 16 feet, a minimum of 3 feet 
a the junction with Newmarket Creek, average width at the top about 18 feet, at the bottom 

.^n onn T' ^''^^ '^ ^™^'' "^ ^ ^°"* ^° " thou-sand, and representing an excavation of about 
20,000 cubic yards. 
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Very slow ijrogre.ss was mado on this ditch, with completion April 1, 1919, too late to 
be of service to the military camps in this vicinity. In the meantime, all of the water from 
Newmarket Creek was carried through a new canal paralleling the old watercourse and 
constructed by the Sanitary Corps from the junction of the cut-off canal to the Sconesdam 
road, a distance of 4,000 feet. The original survey called for a flitch following the general 
cour.se of Newmarket Creek through the swamp. This i)lan was discarded in favor of a 
ditch paralleling the swamp on comparatively dry ground and tapping the swamps at fre- 
quent intervals with laterals. This plan rendered the work much easier and made possible 
a much better ditch, giving just as good results. This new canal, 4,000 feet in length, with a 
maximum cut of 7 feet, a minimum of 2 feet, slide slopes 1 to 1, and a width of about 6 feet 
at the top, represents an excavation of 4,390 cubic yards. The work on this ditch was 
started September 12 and completed December 1, 1918. Carried under the Sconesdam road 
through a culvert, the water pours into a ditch constructed by the United States Pulalic 
Health Service and thence through an old canal about IJ-^ miles in length, 10 feet deep and 
2,5 feet wide at the top, built, according to old negroes living in the neighborhood, from 50 
to GO years ago, apparently as part of an old drainage project and then abandoned. 

With the completion of work on Newmarket swamp, which includes considerable 
channelization north of the above mentioned cut-off by the United States Public Health 
Service, many acres of land on both sides have been reclaimed for agricultural purposes and 
malaria should be very materiall}' reduced. 

Camp Morrison, while literally planted in the midst of a swamp, rapidly became a well- 
drained camp, largely due to effective and extensive drainage operations by the camp per- 
sonnel. The work of the malarial drainage detachment here was chiefly inten.slve and against 
odds, due to the proximity of Newmarket swamp and the malaria-ridden town of Morrison. 
Soldiers from Morrison not only frequented the village but found rendezvous in and about 
eating houses for several miles along the Richmond road toward Lee Hall. In spite of these 
odds there occurred only 10 local malaria infections. 

Lee Hall. — In April, 1918, a company of the 48th Infantry, relieved September 5 by 
Guard and Fire Company No. .327, was stationed about a mile south of the town of Lee Hall 
to act as a guard for the reservoirs at Lee Hall and at Harwoods Mills. The morbidity 
rate from malaria among the civil population was estimated by the United States Public 
Health Service at well over 90 per cent in this vicinity for the previous season, and Anopheles 
quadrimaculalus was the predominating and extremely abundant mosquito. 

Control work directed against the mosquitoes consisted of temporary canalization of 
the portion of the swamp adjacent to the camp on the west. This swamp was formed by 
the backwaters of the Warwick River which originates at this point. At the time of the 
ditching it was only hoped to concentrate the water, but the operations so changed the eco- 
logical conditions that anophcline breeding was entirely inhibited in that portion where the 
ditching was completed. 

Weekly oiling of the pools, water barrels, and other possible sources in the immediate 
vicinity of the camps failed to eliminate the abundant sujjply of mosquitoes infesting the camp 
until it was decided to oil the borders of the cut-off portion of the reservoir located about 
400 yards from the camp site. This impounded water had a slight current due to the fact 
that its overflow was carried away by a culvert located at the end of the pond nearest the 
camp site. This flow brought down large masses of floatage always heavily infected with 
larvae and pupa. By oiling the borders of the pond, already covered with floatage, the 
additional masses that floated down were well covered with oil. The treatment of this source 
showed an immediate decrease in the number of mosquitoes infesting the camp. The United 
States Public Health Service, although operating in this district, was primarily interested 
in the protection of Camp Eustis and the town of Lee Hall and were not able to do much work 
in the vicinity of the g\iard camp. The nature of the work done by the troops at this camp — 
guard duty among the civil population and at some distance from points where control work 
was done — rendered them especially liable to infection. Head nets, repellants for the hands 
and wrists, mosquito bars, and a biweekly dose of 30 grains of quinine were additional pre- 
cautions exercised. In addition, a daily collection of mosquitoes was made in tents and 
barracks through the camp. The tabulation of these captures is interesting, as the records 
were started at the time when mosquitoes are normally the most abundant in that section. 
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, , ,,, , I Number 

IJuii', i'JIh {anopheUnes 

taken 



Aug. 27 to Sept. 2-- 
St-pt. 2 to .Sept. 9... 
Sept 11 to .Sept. 1«. 



745 
245 
fiO 



Average 

per screened 

shelter 



4.1 
1.4 
.25 



Despite these precautioii.s, 25 ca.se,s of malaria oriKinateel aiiioiiR troops statioiieci at tliis 
camp thiriiig tlie iiitio iiioiitlis from April to Deocnil)er. 'J'he.sc ca.se.s totaled ttiore than half 
the total number oeeurriitg oi\ the records of the port. 

A comparison of this morbidit.v rate of 5.3 per cent among these troops as eomi)are(l 
witli tlie hiKh rate among the civilian residents (certainly over 90 per cent and actually 100 
per cent in 1<I17 for eiglit families living within a few yards of the camp) throws a ntore 
favorable light on the results of the efforts at this station. 

That eases occurred at all is due to the inability to make the order to wear head nets 
and use of repellants ironclad. Numerous parties were given for the men in the neighborhood, 
baseball games often continued through the dangerous period of dusk, and men on guard, 
unless constantly watched and punished, were apt to become lax, particularly when the 
mosquitoes were not extremely abundant. The quinine treatment, in many cases, masked 
a latent infection which manifested itself when the dosage was discontinued through the 
man's transfer to other stations or to the hospital for treatment of disease other than 
malaria. 

Xansemond Ordnance Depot, located at Pig Point, opposite Newport News on the James, 
like the camps already described, was seriously affected by mo.squito-produciiig swamps 
of both salt and fresh water. Except for guards of the 48th Infantry and later guard and 
fire companies, very few soldiers were stationed at this depot during the building operations 
carried on by civilian contractors. For this reason, no extensive drainage operations were 
undertaken, and routine inspection and oiling for mosquitoes was in the hands of the .sanitary 
engineer stationed at the Army supply base near Norfolk. Ilowever, inspections made 
August 3 showed an abundance of Anopheles (.-I. quadrimacidatnx) in the civilian barracks 
and tents. Immediate arrangements were made to take this matter in hand by the malarial 
drainage detachment. An officer and a detail of 28 enli.sted men began work on this problem 
about .August 10. .V whirlwind campaign was institute<i over a period of four weeks, which 
included an extensive ditching program embracing a large amount of extra eantoimjent 
work, oiling, protection with head nets, bamber oil, collection of mosquitoes in tent.s and 
barracks, and <iuinine prophylaxis affecting both .soldiers and civilian laborers. The result 
wa.s most gratifying in that but 4 ca.ses of malaria developed during late August and 5 in 
early September, a total of 9 local cases for the entire season in a military poi)ulation 
numbering about 725. 

Army supply base near Norfolk embraced a large acreage of swamp, much of which was 
permanently eliminated by the use of hydraulic dredges tinder contract. Necessary mosquito 
control work, which consisted of some ditching, the installation of two automatic drainage 
gates, and the systematic oiling of the sundry pools, was carried on by the cainj) sanitary 
engineer with the aid of a small detail of enUsted men. .\!1 extra-cantonment drainage work 
was carried on by the United .States Public Health Service, .\lthough a few anopheline."! 
(.4. quadrimncidntitu) were found at the base hospital, no ca.ses of malaria originated at this 
camp and there was little complaint about mosquitoes in general. 

The city oj Newport \ewn presented numerous drainage problems affecting the many 
military organizations located within the city limits. The city i.s inadequately sewered, 
and existing storm sewers presented clogged catch basins much of the time during the summer. 
Gutters and ditches in many parts of the city, originally designed to carry away water, became 
stagnant pools swarming with mosquito wrigglers. 

Little or no attempt was made by the city authorities to correct these conditions, and 
the I'nited States Public Health Service did not con.sider the control of mosquitoes in general, 
except where anophelines existed. M times during the summer, mosquitoes became abundant 
enough to be the cause of numerous complaints, and anopheline adults were taken in the 
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heart of tlie city at fre<|ueiit intervals. As a matter of protection to the military population, 
the malarial drainage detachment was instrncted to carry out control measures in various 
parts of the city during August and September. This work included the maintenance, 
regrading and cleaning of a mile and a quarter of ditches (6,920 feet), construction of a few 
new ditches (total of 500 feet), and the application of 450 gallons of oil to mo.squito breeding 
pools (Table 1). 

Inspectio7i and oiling. — Inspection for mosquitoes was divided into two phases: (a) The 
inspection of all possible breeding places with the collection of samples for laboratory breed- 
ing, and (b) the collection of adult mosquitoes in and about the quarters and buildings as a 
prophylactic measure and for laboratory purposes. 

This work was done by both white and colored enlisted men that had been trained in 
this special line of work by their officers. 

Insi)ections were made at least once a week of each subdivision of the territory covered 
by the particular detachment. The presence of larva; was reported to the detachment 
commander daily, and oiling by a special detail formed for this purpose followed. The oiling 
was immediately followed by another inspection. 

The cost of in.spection and oiling totaled 28 per cent of the entire cost of the work done 
by the malarial drainage detachment. The oil used was a half-and-half combination of 
Mexican crude oil and kerosene. Three himdred and ninety-three barrels were sprayed 
during the season, the cost of .spraying per barrel totaling $14.37. This apparently excessive 
cost of application was due to the intensive character of the spraying and the long hauls 
necessary to carry out some of the work. There was very little opportunity or necessity for 
spraying large areas, in which case the pumps would be emptied quickh- and the cost of 
application per barrel decidedly reduced. 

The oil was delivered to the detachment camps by tank trucks and stored in barrels 
until used. Myer's knapsack spray pumps were used for the work. The first oiling for the 
season was done during the week ending Maj' 18, and the final application was made during 
the week ending November 2. Applications during the height of the sea.son were made about 
every 10 days. However, considerable variation in time was necessary, depending on the 
weather conditions; for example, oiling was repeated several times at intervals of five or six 
days when the weather was excessively hot, dry, and windy, and during cooler weather two 
weeks might elap.se between oilings. Careful inspections and a good knowledge of mosquitoes 
are essential in such operations. 

Records. — Each detachment was assigned a given area for which it was responsible. 
These areas in turn were subdivided into plots to which letters were given in order to facilitate 
the giving of directions and the tabulation of collections. 

Each detachment made a weekly report of the mosquitoes, both larval and adult, that 
were taken during the week, designating the subdivision in which they were taken. In this 
way the surgeon's office was able to exercise a fairly accurate check on the effectiveness of 
the control measures under way. 

A large blue-print map in the surgeon's office was also kept up to date by spotting 
with map tacks the occurrence of the different anopheline species, the occurrence of cases of 
malaria, as well as the location of ditching and oiling operations. 

Weekly reports were submitted covering the activities of the detachments for the pre- 
vious week, such as the number of feet of ditch built or maintained, barrels of oil sprayed, acres 
of brush cleared, etc. From time to time, these records were consolidated and curves pre- 
pared to show the relation of the work to the set program. Special problems were covered by 
extra reports accompanied by maps and drawings. 

Species of Anopheles. — Three species of anophelines occur in this vicinity — A. quadrU 
macidatus, A. crucians and A. punctipennis in order of their abundance. 

Their local distribution seems to depend entirely on a given set of ecological factors, 
A. crucians occurring in the neighborhood of slightly brackish water, A. quadrimaculatus 
in the so-called typical anopheline breeding i)laces such as wayside pools, neglected ditches, 
and the borders of impounded water, while A. punctipennis is found where wooded areas 
occur. 
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With these factors in miu,], it i.. interesting to note that collections at Camp Stuart 
showed A. crucian, almost ex.'hisively; Camps Hill and Alexander, A. crucians and A. quadri- 
maculaius; Nansemond Ordnance Depot, A. quadrimaculalus greatly predominating and 
A. crucian,; while at Camp Morrison, wliich is farther removed from the tidewater and in 
the midst of a wooded area, .4. quadrimaculaUu persisted to the extent of 50 per cent for all 
collections, and A. crucian, and A. punclipennis in about equal proportions. Again, at Lee 
Hall, when the near-by wooded marsh was controlled, A. punctipennis practicallvdisap|jeared 
and A. quadnmaculatus, breeding in the near-by impounded water of the reservoir became 
the dominant species. 

The first anopheline larvae for the season of 1918 were seen Mav 11 at Camp Stuart 
and were all very young. It is interesting to note that these were discovered together with 
Cuhcine larvae in water barrels piled near a warehouse. Mo.squito collections made at this 
time embraced only Culicine s,.ecies, larvae and pupae of these being encountered in abun- 
dance during the last week in April. Anopheline adults began appearing in the collections 
about May 15, when Anopheles crucians began to be taken under the wards at the embarkation 
ho.spital where they appeared in increasing numbers for about two weeks, having originated 
It IS believed, in a portion of Salter's Creek marsh, three or four hundred vards distant' 
In this marsh great numbers of anopheline larvae were found from which this species (crucians) 
was bred. With the correction of this location by ditching and oiling during June the 
number of anopheUnes in the collections became very low, ranging from 140 at the begii'ming 
of the month to zero during the first week in July for the same area. Thereafter, weekly 
collections for this area included anopheles (all crucians) as follows: 8, 1, 11, 2, 1, 3, 3, 2 
5, 5— which indicates in a very fair manner the degree of control exercised in the vicinity of 
embarkation hospital at Camp Stuart. 

While Anopheles crucians and A. punctipennis were the first to appear and persisted 
in greater or less numbers during the entire summer in a given locality, A. quadrimaculatus, 
appearing somewhat later, rapidly became the dominant species for the region. 

As late as the second week in November, anopheline larvae, ranging in size from very 
small to practically full grown, were seen in large numbers in impounded waters in New- 
market swamp. About 50 of these in various sizes were transplanted to a pool that was 
screened and observations were made to determine their fate. These larvae grew slowly 
and the older ones pupated, one by one, favored by occasional warm periods, and the imagoes 
(mosquitoes) emerged. An examination made on December 26 showed one full-sized larva 
remaining on the surface, and careful search in the mud failed to reveal a single larva hidden 
therein, where it was thought that overwintering might perhaps take place until spring when 
further development would Vje continued. 

Occurrence of malaria.^X total of 144 cases of malaria were treated at embarkation 
liospital, wliere all cases and suspects were sent during the malarial season of 1918 the first 
case reporting on April 8 and the last on December 12. This is a fairly accurate statement of 
all the cases actually occurring, as all suspects were hospitaUzed at once and diagnosed only 
on the basis of a [jositivc blood smear. 

Complete histories were made whenever possible of the cases and in every instance 
sufficient data were secured to determine whether the case was of local origin or' imported 
A tabulation of this information shower) that 44 cases were contracted within the zone con- 
trolled by this port, while 100 were contracted elsewhere, although treated at embarkation 
hospital. Attention is invited to the rather striking point that no cases originated at the 
large camps, Stuart, Hill, and Alexander, where the great majority of the troops were quar- 
tered^ AH cases of local origin became infected at the outlying camps, Morrison, Lee Hall 
and Pig Point, where the extracantonment mos(,uito breeding conditions were so extensive 
that perfect mosquito control was not possible of accomi>lishment by the Army authorities 

Accurate histories of 60 per cent of the imported malaria cases showed that 40 per cent 
of the infections were, contracted at home before entering the service, while Camp Johnston 
Ha., and Camp Eustis, Va., contributed 20 per cent and 13.3 per cent, respectively, the 
remainder being scattered. 

The infections were all of the tertian variety except 3 cases of estivo-autumnal (all 
imported), 1 of which, the only fatal case, was a mixed infection of tertian and estivo- 
autumnal. 
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The appended table (Table 1) gives a consolidated taljulatiou of the camps, month, 
and infection foci (whether local or imported) of all the cases occurring during the season of 
1918. In the consideration of this table it must bo borne in mind that the rate per 100,000 
is for morbidity and not mortality as usually given. It is generally estimated that 1 death 
may be expected from every 50 cases. With this as a basis, the local morbidity total of 
44 cases would be ecjuivalent to 0.88 deaths, or a mortality rate of 0.57 per 100,000 as compared 
with 4.6 for the registration area of the United States. 



T.\BLE 1. — Malarial control work done by the Sanitary Corps, port of embarkation, Newport 

News, Va. {season's report, 1919) 





aSl, ^ 
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Table 2.- 



-Showing distribution of malaria cases at the port of embarkation, Newport News 
Va., April to December, inclusive, 1918 
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' Malaria rate for July to December inclusive. 

A more direct comparison of the degree of protection afforded men at the port of embarka- 
tion is found in a consideration of the local morbidity rate of 0.28 per 1,000 and the admission 
rate from malaria for troops in the United States for 1917 of 7.46 per thousand and the 
statement of the Surgeon General that the incidence of malaria in the Southern Department 
for 1917 was 6.8 per thousand. 

The comparison of these figures, although comparatively accurate, should he tem- 
pered by the fact that the constant flow of men through the port rendered the final statis- 
tical results not strictly comparable with fixed stations or populations. 

The question may be raised as to whether men quartered here for a few days did not 
become infected and manifest symptoms only after they had embarked for overseas. It 
seems fairly safe to assume that this was not the case, for practically all the overseas troops 
were quartered at Camps Stuart, Hill, and Alexander before embarkation, at which camps 
none of the troops permanently stationed became infected and, furthermore, no reports of 
malarial admissions of overseas troops on transports were reported to this office. 
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CHAPTER XVI 
THE INFLUENZA EPIDEMIC OF 1918 

ADMINISTRATIVE CORRESPONDENCE DEALING WITH THE CONTROL OF THE 

EPIDEMIC 

The present discussiun of influenza is confined to the widespread epidemic 
in the fall of 1918, and to the many important questions relating to sanitary 
administration to which this epidemic gave rise. 

Tlie fii-st autlienticated case of influenza in the autumn epidemic of 1918 
occurred at Camp Uevens, Mass., on September 8,' though it was not so rec- 
ognized at the time. At that date telegraphic reports of influenza were not 
required by the Surgeon General, because this disease hitherto had not rep- 
resented a factor of major importance in the morbidity of the Army. Con- 
sequently, the Surgeon General was not immediately so informed of the in- 
fluenza outbreak. About the middle of September it was apparent, however, 
to the Surgeon General that a most serious situation existed at Camp Devens 
and that influenza was certain to spread to other stations. It was therefore 
recommended to The Adjutant General, on September 25, by the Surgeon 
General (see correspondence infra) that during the continuance of the epidemic 
new men should not bo sent to Camp Devens, nor should men be sent away 
from that camp. Camp Devens was then overcrowded, having nearly 10,000 
men over and above its normal housing capacity.^ It was pointed out that 
new men brought into the camp at this time would almost surely contract 
influenza and add to the already heavy burden of caring for the sick. Further, 
that by transferring men from Camp Devens, a virulent form of disease would 
undoubtedly be conveyed to other stations.^ The Adjutant General, in return- 
ing this communication, stated that it was impossible to cancel the movement 
of registrants who were due at Camp Devens on September 25, but that orders 
had been issued to cancel the movement of 3,000 registrants who were due to 
report on October 7. Influenza had by this time made its appearance at Camp 
Dix. and similar action was recomnuMulcd with respect to sending new men 
to Camp Dix, X. J., and to sending men away from that station, as had been 
advised for Camp Devens. The War Department canceled all future move- 
ments of registi'ants to Camp Dix during the continuance of the epidemic.'' 

Based on a memorandum from the Acting Surgeon General, dated Sep- 
tember 19, 1918, The Adjutant General, on September 20, directed tiiat all 
possible precautions be taken against the transfer of influenza contacts from 
camp to camp, but that transfer of oflicers and men not contacts should be 
carried out as promptly as ordered.' The effect of these instructions was to 
restrict movements of troops very slightly, if at all. Under orders previously 
issued, camp commanders were not authorized to transfer "contacts" of any 
communicable disease. On the other hand, practically all men in the infected 
camps liad been exposed to influenza and the transfer of any of them to other 
stations resulted in the bringing of the disease to stations previously uninfected. 
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On September 26 the influenza situation was reviewed in a letter addressed 
to the Chief of Staff, by the Surgeon General." As at this time IS camps were 
heavily infected, emphasis was laid on the fact that the disease was now no 
longer local, and that the restrictive measures recommended for Camp Devens 
and Camp Dix in the earlier communication should be applied to all military 
stations. It was then predicted that, if the experience at Camp Devens be 
repeated in the other National Army camps, our losses by death would amount 
to 8,000 or 10,000 men in the 16 cantonments alone. Unfortunately, this 
prediction was justified. In the summary of the Surgeon General's review of 
the situation it was recommended that all draft calls of registrants destined 
for severeh- infected camps be canceled and that transfer of personnel from one 
station to another be reduced to the minimum required by urgent military 
necessity, especially restricting movements from an infected to a noninfected 
camp and vice versa. 

Influenza-pneumonia epidemics also developed on troop ships bound for 
Europe at this time.' Many cables were received from the American Ex- 
peditionary Forces indicating explosive outbreaks of the disease en route 
with high fatalities among troops. It was reported that soldiers were arriving 
improperly clothed, having only one blanket, no overcoats, and light cotton 
underwear.*' Overcrowding of troopships was considered by the Surgeon 
General as the most menacing insanitary condition then existing with reference 
to the spread of influenza. Under date of October 1, the attention of the 
War Department was invited to this condition, and recjuest made that the 
overcrowding of transports be immediately rcheved.' It was recommended 
that the authorized capacity be reduced at least one-half." 

It may be said in passing that the severe outbreaks of influenza and pneu- 
monia and the heavy mortality therefrom on troop ships were not due, except 
in part, to their sanitary conditions per se. This was generally good, save for 
overcrowding. Yet overcrowding and lack of sufficient hospital space, medical 
pei-sonnel, and supplies undoubtedly increased the percentage of pneumonia 
complications, and also the case mortality from that disease. But it should be 
emphasized that the epidemic would have appeared among these troops had 
they remained in camj)s in the United States, and it is safe to say the fatality 
would have been nearly the same as occurred aboard transports. In later 
troop movements, after the peak of the epidemic had been passed in the majority 
of Army camps, recommendation was made that only commands which had 
passed through the epidemic be selected for shipment overseas; ' that those 
who had actually had the disease could now be transported abroad with safety; 
and those who had not suffered from the disease might be assumed to be immune 
to future attack if the}- iiad lived in a station which had passed through a 
severe outbreak. As a result of this policy, shipments made later than October 
15 were accomplished with very little influenza and pneumonia among those en 
route. 

Early in the pandemic (September 28, 1918), before the disease had actually 
appeared in the majority of Army camps, a review was submitted to the Chief 
of Staff bj- the Surgeon General, together with appropriate recommenchitions.'" 

• Consult Chap. XVHI of this section for details concerning the capacity of troop sbii>s. 



IN THE UNITED STATES 351 

The action of the War Department on tlie recommendations was prompt and 
efficacious. A telegram was sent to commanding generals of all camps, embody- 
ing the substance of the Surgeon General's letter." The effect of these instruc- 
tions was to secure the fullest possible cooperation and support on the part of 
commanding officers for camp surgeons, commanding officers of base hospitals, 
and others responsible for the local management of the epidemic. Special 
inspectors from the Surgeon General's Office visited the majority of the camps 
during the height of the outbreak, and not a single report was received indicat- 
ing that the line of the Army had not given the Medical Department all assist- 
ance and support that it was possible for it to render. 

The correspondence forming the basis of the statements made in the fore- 
going paragraphs, together with some other letters, telegrams, and cablegrams 
bearing on the influenza pandemic, is considered to be of so much historical 
interest and importance that it is quoted here in full. 

September 16, 1918. 
Memorandum for the Surgeon General: 

The Chief of Staff directs that the memorandum of the Director of MiUtary Intelligence, 
dated September 16, 1918, herewith, relative to influenza and pneumonia among the troops 
of the American Expeditionary force at Archangel, be referred to you to note and return, with 
such comment as you may desire to make. 

Fulton Q. C. Gardner, 
Lieutenant Colonel, General Staff, Secretary. 

September 16, 1918. 
Memorandum for the Chief of Staff: 
Subject: American Expeditionary Force, Archangel. 

1. The following telephone message was received this morning from Mr. Harrison of 
the Department of State: 

Ambassador Francis, Archangel, dated September 12. Epidemic Spanish influenza 
broke out on three transports conveying American troops. Were 5 days from Archangel. 
Men not acclimated. Many cases developed into pneumonia, and 24 deaths have resulted. 
Speert thinks infection under control. Out of about 250 afflicted there will possibh' be a few 
more deaths. Coolidge leaves tonight for America direct via Canada. 

M. Churchill, 
Brigadier General, General Staff, 

Director, Military Intelligence. 

September 19, 1918. 
Memorandum for the Chief of Staff: 

This office is without information as to the organizations composing the .\merican 
Expeditionary Forces at Archangel, and the port from which the commands embarked, and 
is, therefore, unable to comment intelligently on the source of the infection. It is understood 
that influenza has been widespread among our troops in France, and it is presumed that the 
epidemic had its origin on the other side. The conditions appear to be serious, and it is 
hoped that ample medical personnel and hospital supplies and equipment are available with 
these forces to properly handle the situation. This office is without information with respect 
to the above data. 

Influenza is now epidemic in many camps on the .\tlantic .seaboard, including Camps 
Devens, Upton, Dix, and Lee. A few cases have appeared at Camps Mills, Merritt, and 
Stuart. If movements of troops overseas continue without interruption, influenza may be 
expected to break out on our troop ships, w-hich under present conditions of overcrowding 
may be expected to result in thousands of cases of the disease, with many deaths, and thus 
duplicate on a larger scale the experience of troop ships bound for Archangel. The probability 
of a similar outbreak on troop ships en route to France must be foreseen and considered in 
connection with movements of troops during the continuance of this epidemic. 
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The military situation may demand that troops move witliout interruption, and this 
office recognizes that military necessity must govern in the last analysis. However, if the 
situation will permit, it is recommended that organizations known to be infected, or recently 
exposed to the disease, be not jjermitted to embark for overseas service until the disease has 
run its course within the organization, or until it is considered comparatively safe from danger 
of infection. 

Charles Richard, 
Brigadier General, Medical Cnrpn, N. A., 

Acting Surgeon General, U. S. Army. 

September 25, 1918. 
Memorandum for the Acting Surgeon General: 

1. There is transmitted herewith for yonr information, a copy of the memorandum for 
the Chief of Staff from the Acting Surgeon General, dated September 19, 1918, relative 
to the matter of the embarking for overseas of troops known to l)e infected with, or recently 
exposed to, influenza. 

2. Attention is invited to the action of the Chief of Staff as indicated by the following 
notation: 

The recommendation of the .Vcting Surgeon General on last paragraph of his letter here- 
with is approved. If carried out, there will be no reduction of men embarked. 

March, C. of S. 

3. Copy of this paper has been referred to the Director of Purchase, Storage, and Traffic 
for action as indicated in the notation above referred to. 

Fulton Q. C. Gardner, 
Lieutenant Colonel, G. S., Secretary. 

September 25, 1918. 
Department Surgeon, Western Department, 

San Francisco, Calif. 
It is desired all camps and posts in your department report daily by wire direct to this 
office number new cases influenza comma pneumonia and deaths period If no new cases 
appear no report required. 

Richard, Acting Surgeon General. 
Same telegram to all departments and to independent stations. 

[Night letter] 

September 20, 1918. 
Commanding General, Xobtheaster.n' Department, 

Boston, Mass. 
Reference all movements of men to and* from your camp at this time all possible 
precautions will be taken against tran.sfer of any influenza contacts but movements of officers 
and men not contacts will be effected promptly as ordered period. 

Details of all movements from your camp to other camps will be arranged with com- 
manding officers thereat period Make no movements until commanding officers of camps to 
which men are to be sent advise you their camps not quarantined and they are ready to receive 
men period All movements which may be suspended due to quarantine will be effected as 
soon as conditions will permit. 

You will inform all under your control. 

Harris. 
War Department telegraph desk: 

Please .send same telegram to: Commanding general, Ea.stern Department, Governors 
Island, N. Y.; commanding general. Southeastern Department, Charleston, S. C; command- 
ing general. Southern Department, Fort Sam Houston, Tex.; commanding general. Central 
Department, Chicago, 111.; commanfling general. Western Department, San Francisco, 
Calif.; commanding officer. North Atlantic Coast Artillery district, Boston, Mass.; com- 
manding officer. Middle Atlantic Coast Artillery district, Fort Totten, N. Y.; commanding 
officer. South Atlantic Coast Artillery district, Charleston, S. C; commanding officer. South 
Pacific Coast Artillery district, San Francisco, Calif.; commanding officer, North Pacific 
Coast Artillery district, Seattle, Wash. 

Adjutant General 
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[First indorSL'inent] 

Wau Depautment, a. G. O., 

Seplemher SO, WIS. 
To-tlie Surgeon General, wlio will inform all under his control. 
By order of the Secretary of War: 

C. M. Theile, Adjnlanl General. 

September 25, 1918. 
From: The .\cting Surgeon General of the .Vrmy. 
To: The Adjutant General of the Army. 
Subject: Influenza ei)idemic. 

1. .\ most .serious situation exists at Camp Devens, Mass., due to the outbreak of e|)i- 
demic influenza in that camp, followed in many cases by pneumonia which lias boon, and is, 
extremely fatal. More than 10,000 cases of influenza liave been reported up to date, with 
77t) cases of pneumonia. One hundred and forty-two deaths have occurred since September 
19, the greatest number in any one day being 03 on September 23. The strength of com- 
mand is ajjproximately 45,001). llosijital facilities are entirely inadeciuate, and many 
barracks have been turned over for cxtemijorized hospitals. Influenza appears to be on the 
decline, but pnevunonia is increasing. Additional medical officers and nurses and sui^plies 
have been sent so far as available, but the situation remains grave and numy more fatalities 
are expected before the epidemic has run its course. 

2. During the continuance of this epidemic new men should not be sent to Camp Devens 
nor should men be sent away from that camp. New men will ahnost surely contract the 
disease and add to the already heavy burden of the camp in caring for them. In transferring 
men from Camp Devens at present a virulent form of the disea.se will almost surcl.v be 
conveyed to other stations. 

3. It is understood that 500 registrants are scheduled to go to Camp Devens on Sep- 
tember 25, and 3,000 registrants about October 7. It is recommended that orders bo modi- 
fied, if possible, either to send these registrants elsewhere, or to detain them at their homes 
until these epidemics have subsided. 

4. Similar conditions are reported from Cam]) Dix, X. J., though less serious than at 
Camp Devens. Twenty-five deaths from ])nuunioiiia occurred at Camp Dix on September 
23. If military necessities will permit, similar action is recommended with respect to .sending 
new men to Camp Dix, or sending men from that camp, during the continuance of tlie 
epidemic. 

Chakles Richard, 
Brigadier, Medical Corps, 
Acting Surgeon General, U. S. Army. 

September 26, 1918. 
From: The .\cting Surgeon Gt'iieral of tlie .Vrmy. 
To: The Chief of Staff . 
Subject: Epidemic influenza. 

1. Epidemic influenza, which is prevailing extensively in many camps and cantonments 
in the United States, has become a very .serious menace and threatens, not only to retard 
the military program, but to exact a heavy toll in human life, before the disea.se has run its 
course throughout the country. The danger in this di.sease lies in the frei|uency of pneu- 
iiionia occurring as a complication, which under the conditions of existing density of popula- 
tion in our camps and cantonments has a high incidence and mortality. 

2. The experience at Camp Devens, Mass., may be instanced as what may be fairly 
expected to occur at other large cantonments in the United States. The disease in e|)ideniic 
form appeared first in camps and stations along the .\tlantic seaboard. From the knowledge 
of previous eiiidemics, it may be expected to travel westward and involve successively mili- 
tary stations in its course. Camp Devens, with a strength of a])])roximately 45,000 men, 
has reported over 12,000 cases of influenza. The first cases were reported on September 12. 
The number of new cases increased each day up to September 20 when 1,543 new cases 
were reported, and the disease curve reached its highest point, since which date a daily 
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decline in tlie mmiVjer of new oases has ocenrred, 271 new cases being reported on Septem- 
ber 25. Twelve lumdred and ninety cases of ])neunionia have been rejjorted since Sc])tem- 
ber 19, with 287 deaths at this camp alone since September 19 up to and inclndiiig Septem- 
ber 25. The greatest number of deaths in any one day was 83 on Sejjtember 25. While 
influenza itself is on the decline, pncvnnonia has been increasing up to and including Sep- 
tember 24, when 342 new cases were reported for that day alone. On September 25, 309 
new cases of pneumonia were reported, which may indicate that the height of the curve 
for pneimionia in the present epidemic at this camp has been reached. An increasing daily 
death toll may be expected at this camp until the i^neumonia admissions curve shows a per- 
manent decline. 

3. Camp Devens is fairly representative of the 16 large cantonments. With few excep- 
tions, they are densely populated from a sanitary point of view, a condition which tends to 
increase the chance for "contact" infection, the tendency to complicating jineumonias, and 
the virulence and mortality of the disease. Hospital facilities are entirely inadequate to 
meet such heavy sudden demands, and the majority of cases must be treated in barracks. 
Medical and nvirsing jjensonnel available in each cantonment can not properly handle the 
situation without outside help. 

4. The deaths at Camp Devcns from influenza and its complications will probably 
exceed 500. Multiply this number by 16 (tlie number of similar cantonments), and assum- 
ing that the other camps have a similar experience, it is seen that the loss in men in all 16 
cantonments may conceivably reach 8,000 or 10,000. This takes no account of the many 
large tent camps and the numerous permanent military stations. The noneffective loss 
and delays in training and movements of troops must also be considered in comiection with 
this epidemic. 

5. The disease is now prevailing in 10 of the 16 large cantomnents, at the port of em- 
barkation, Hoboken, N. J., and two of the tent camps in the South. The probelm is, there- 
fore, no longer local. Recommendation was made to The Adjutant General in a recent 
communication that no drafted men be sent to Camps Devens and Dix during the continu- 
ance of the epidemic. Although the disease can not be completely excluded from the camps, 
at least its progress can be controlled, its spread limited, complications and fatalities les- 
sened by proper restrictive measures, the chief of which are restriction of communication to 
and from infected camps and adjacent infected communities (cjuarantine) , relief and pre- 
vention of overcrowding in camps, and adecjuate provision for the proper care of influenza 
patients to prevent occurrence of the highly fatal complicating pneumonias. 

6. The new men brought to an infected camp are almost certain to contract the dis- 
ease in their first days in camp and atld to the already heavy burden of the camp in caring 
for them. Under conditions existing in a home the danger of having pneumonia superim- 
posed upon influenza is nuich less than is the case ip. densely crowded cantonments. It is 
believed, therefore, that registrants slioiild have influenza in their own homes, if they mu.st 
contract it, where mothers or sisters can care for them, rather than come to a camj) already 
overcrowded antl overtaxed to have the disease under much less favorable surroundings and 
with greater chances for comi)licating jmeumonias and deaths. liringing new men into 
camp imder such circumstances would be destructive to morale at the very start of the 
soldiers' career. It is believed that aside from the humanitarian aspect, the economic gain 
in the number of lives saved by retaining regi.strants due to be called for service in the near 
future in their home comnumities until the epidemic has run its course or is under control, 
justifies immediate action looking to stopping the movement of registrants to camps and 
cantonments, or the transfer of men from infected to uninfected camps and stations during 
the present emergency. 

7. It is recommended, therefore, that — (o) All draft calls of registrants destined for 
severely infected camps in the immediate future be canceled. The list of severely infected 
camps is herewith appended. The duration of the need for such cancellation can not now 
be estimated. (6) Transfer of military personnel from one camp or station to another be 
reduced to the minimtmi re(|uired by urgent military necessities, especially restricting mili- 
tary movements of troops from an infected to an uninfected camp or station, or vice versa. 

Chas. Richard, 
Brigadier-General, Medical Corps, 

Acting Surgeon General, U. S. Army. 
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Bake Hospital, 
Camp Devens, Mans., September 2'>, WIS. 
From: The Mcdioal Board from tlie Surgeon (k'neral's Office. 
To: The Commaiuling General, Cam]) Devens, Mass. 
Subject; Statements and recommendations regarding the epidemic of influenza. 

1. That no accession of troops be received at Camp Devens until the present epidemic 
of influenza wholly subsides. 

2. That no troops be sent from this to other camps until the epidemic has disa[)peared. 

3. That as soon as the epidemic disappears the population of this camp be reduced to 
the number for which qiiarters have been provided, by sending 10,000 troops elsewhere, or 
that the (juarters be enlarged to |)roperly accommodate the number here. This recommeda- 
tion is fountled ui)on the fact that this cam]) is overcrowded and was overcrowded to this 
extent before the e])idemic ai)])eared. 

4. That immediately the quarters be ex])an(led by proper tentage sufficient to provide 
50 square feet i)er man. 

5. That all nonmilitary as.semblies be discontinued during the prevalence of the 
epidemic. 

6. That visitors to the camp be restricted to the friends of those who are seriously ill. 

7. That no convalescents be returned to duty, except on certificate of the proper medical 
officer. 

8. That the services of exi)erts be secured by arrangement with the cam]) surgeon and 
the commanding officer of the hosjjital, to determine as far as jiossible the nature of this 
e])idemie and the best procedures in its control. 

9. That additional hos])ital si)ace be secured by the erection of hosi)ital tents to a suf- 
ficient extent to secure for each i)atient 100 s(iuare feet of floor s{)ace. 

10. That during the ejiidemic every occupied bed in hosi)ital and l)arracks be cubicled. 

11. That mess tables be so arranged, either that all shall sit on one side of the table, or 
that the occupants of the two sides of the table be separated by screens suspended above the 
middle of the table. 

12. That instructions be given all men in the Medical Enliisted Corps and all sergeants 
in the organizations as to the maimer of spread and the procedures desirable in the elimina- 
tion of the spray-borne diseases. 

13. That the Surgeon General be requested to supi)ly the base liosjjital with 20 medical 
officers, in addition to those already requested. 

14. That the Surget)n General be re(iuested to furnish the base hos|)ital with 200 n'ore 
nurses than those already |)romised by the Surgeon General. Pending the arrival of nurses 
sent by the Surgeon General, the commanfling officer of the hos])ital should be authorized 
to employ as numy nurses as are needed, or as he can obtain, in accordance with Army 
Regulations 1476. 

15. That the commanding general give the camp surgeon verbal orders to assign for 
tem|)orary duty in medical detachment at base hospital, such number of enlisted men as 
may be available. 

16. That the camj) surgeon be authorized to purchase in the open market such property 
as can not be obtained through military channels, and is needed to properly equip the hos- 
pital for the number of i)atients contained therein. 

17. There are evidences furnished by a decrea.se in the number rejjorted sick, and in 
admittances to hos])ital, that the e])idemic has reached its heiglit, and will soon begin to 
decline. In all probability the number of deaths will continue to be large for .some days. 

18. We desire to e-xjjre.ss our high a])])reciation of the skill, energy, and devotion shown 
by both medical and line officers in the handling of this epidemic which came so unexi)ectedly 
and so overwhemingly on the camj). S])ecial a|)])roval is deserved by the camp surgeon, 
commanding officer of the hospital, the epidemiologist, and their assistants. 

Victor C. Vaughan, 
Colonel, M. C, U. S. A. 

William H. Welch, 
Colonel, M. C, U. S. A. 

RuFus I. Cole. 
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[First iuflorseiiu'Dt] 
Wak Depaktmknt, S. G. ()., Sciiteiiihcr 27, WIS. 

To The Adjutant Geneuai, of thk Akmy. 

1. The within statements and reconmienciations made to tlie commanding general. 
Camp Devens, Mas.s., by Cols. Victor C. Vaughan and \Vm. H. Welch, M. C, U. S. A., 
and Contract 8urg. Rufns Colo, M. C, U. S. A., are concurred in. 

2. The recommendations in jjaragraphs 1 and 2 have already been made to your office 
in letter dated September 2.5. Recomnieiidations 4, 5, fi, 7, 8, 11, 12, and 15 are matters 
of local administration and have probably already been complied with so far as possible. 
The recomnKMidations in paragraphs S, 10, 13, 14, and Ki have been or will be given necessary 
action by this office. 

3. The recommendation in |)aragraph 3 is most important. Camj) Devens has been 
overcrowded during the entire summer, as have practically all the larger cantonments. 
Repeated recommendation has been made that every man in barracks be allowed 50 .square 
feet of floor .space; and where overcrowding has been found, recommendation has been made 
that additional construction be provided on this basis. The recommendation in paragraph 
3 that 10,000 troops now at Camp Devens be sent elsewhere as soon as the jjresent epidemic 
has subsided, is concurretl in. It is not considered safe at the present time to transfer these 
men from an infected to a noninfected camp. 

4. Tentage should l)e sent to Camp Devens in such ((uantities as will properly meet the 
requirements for additional hospital space and relieve |)resent overcrowding in barracks. 

Charles Richard, 
Brigadier General, Medical Corps, 
Acting Surgeon General, U. S. Army. 

[Second indorsemcntl 

War Dei'aktment, A. G. O., October 1, 1918. 
To the SuRtiEo.v General. 

Action has already been taken in connection with tlie recommendations in paragraphs 1 
and 2 on the .strength of your letter dated September 25. 

The draft of 3,000 men who were to go to Camp Devens on October 7 has been sus- 
pended. Steps are being taken to send other troops away from Camp Devens as soon as 
the quarantine is lifted. 

-Vdditional tentage needed will be shipped at once. 

By order of the Secretary of War: 

Paul Giddings, Adjutant General. 

Sei'Tembek 27, 1918. 
From: The .Voting Surgeon General of the Army. 
To: The cam]) surgeon, Cam|) Devens, Mass. 
Subject: Overcrowding, Cam|) Devens, Mass. 

1. Vour telegram, Se|)tember 26, is acknowledged. Wire has just been sent you saying 
that orders for the October 7 draftees had been canceled. 

2. Recommendation has been made to The .\djutant General that no more men be sent 
to Cam|) Devens until the present epidemic subsides; further, that as soon as the epidemic 
has subsided the 10,000 men now at Cam|) Devens in excess of the acommodations be trans- 
ferred to another station, and that no further overcrowding be permitted. 

3. With reference to the 500 colored draftees, it is hoi)ed that you will be able to seg- 
regate them from the infected command and, if possible, prevent the infection reaching them. 
Recommendation had been made that orders for these colored men be canceled, but the 
recommendation was made too late to secure the desired action, as the machinery for sending 
them to Camj) Devens was already in motion and they could not be stopped. If over- 
crowding recurs, it should be noted on monthly sanitary reports that it may be brought to 
the attention of the War Department. 

By direction of the .\cting Surgeon General: 

D. C. Howard, 
Colonel, Medical Corps. 
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War DlOi'ART.MKNT, 

Office of the Surobon General, 

T, HM 1 ^- o ^. . Washington, September 28, 1918. 

From: 1 lie Acting burgeon General of the Arinv. 
To: The Chief of Staff. 
Subject: Influenza in camps. 

1. The present influenza epidemic among troop.s in the United States has assumed 
serious proportions; and, as the disease extends to other camps, the uonefTectiveness and 
mortality may be expected to materially increase. Every possible measure must be taken 
in all camps and .stations, infected as well as noninfected, to prepare for liandling epidemics 
of this disease, to restrict its ravages, and reduce tlie mortality tlierefrom. With this end 
in view, it is recommended that instructions be sent all commanding officers substantially as 
follows : 

2. Influenza is a "crowd" disease. Ki)idemics of the disease will be more extensive and 
the complications more frequent and serious in direct proportion to the degree of over- 
crowding in camps. Where housing facilities or tentage are inadequate to allow for each 
man in camp a minimum of 50 square feet of floor space in barracks or tents, immediate 
.steps will be taken to remove a part of the command and place them in camp imder canvas, 
if no other means are available for relieving overcrowding. If the camp is not infected, the 
number of men in camp in excels of the numbsr for which a33i:nn):lxti3:u arc available 
based on the minimum of 60 square feet per man, may be reported to The Adjutant General 
with a view to their transfer to another camp or station which is noninfected and where 
accommodations may be available. 

^ 3. The prevention of overcrowding of influenza patients in hospitals or barracks extem- 
porized as hospitals is of the greatest importance. For each influenza patient under treat- 
ment the minimum of 100 square feet of floor space is required; furthermore, each patient 
must be kept and treated in a cubicle during the continuance of the di.sease. Hospital 
facilities will be entirely inadequate as soon as the disease assumes epidemic proportions. 
Early provision must be made to completely vacate barrack buildings, preferably near the 
base hospital, which in the presence of an epidemic will be required as extemporized hospi- 
tals. Ample provision in bed capacity must bo made in advance, as admissions will fre- 
quently number well over 1,000 daily during a well-developed e])idemic. The treatment in 
regimental infirmaries or in parts of barracks occupied by well men of a disease as contagious 
as influenza should not be permitted. Barrack buildings used as temporary hospitals ordi- 
narily will be administered by the hospital staff a.s an adjunct to the main liospifal, 

4. Temporary details of commissioned and enlisted personnel, including cooks and 
kitchen helpers, from the line may be necessary to assist the medical oflicers in handling the 
situation. Additional medical officers and nurses will be sui)))lied from tlie Surgeon Gen- 
eral's Office so far as they are available ui)on proper request. Unskilled workers must 
come from an extemporized persoimel detailed from the line or other camp source to supple- 
ment the trained personnel on duty at tlie hospital. Sufficient trained Medical Department 
enlisted men are not available for tran.sfer. 

5. It is recommended that a synopsis of these instructions, if approved, be transmitted 
by wire to all camp and cantonment commandens, department and independent station com- 
manders. The element of time is of vital importance. Delay in sending out these instruc- 
tions by mail in the view of this office would not be justified in the present emergency. 

Charles Richard, 
Brigadier General, Medical Corps, 

Acting Surgeon General, U. S. Army. 
[First indorsoment] 

„ ,, o ^ ^^ -^'^ Department, A. G. O., September 30, 1918. 

10 the Surgeon General. 

With the information that a .synopsis of paragraphs 2, .3, and 4 has been wired to the 
commanding officers of all camps, cantonments, ports of embarkation, independent stations, 
and departments. 

By order of the Secretary of War: 

C. M. Thikle, Adjutant General. 
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[Night letter) 

Septembkr 28, 1918. 
Commanding Genera[-, 

Camp Fremonl, Calif. 

Following regarding influenza is for information and guidance period Instructions 
therein will be complied with without delay period 

Influenza is a crowd disease period Epidemics more extensive and complications more 
frequent and serious according to degree of overcrowding period Where housing facilities 
or tentage are inadecjuate to allow for each man a minimum space of fifty square feet 
of floor space in barracks or tents, immediate steps will bo taken to remove a part of men and 
place them in camp under canvas if no other means are available for relieving overcrowding 
jjeriod Extreme care must be taken in moving men from barracks into camp under canvas 
during inclement weather and when men are jjrovided with insufficient clothing and bedding 
to protect them against seriovis conse(|uences period. If camp not infected connna number 
of men in camp in excess of lunnber for which accommodations are available at rate of fifty 
square feet ])er man may be reported to Adjutant General with a view to transfer elsewhere 
period 

Prevention of overcrowding of influenza patients in hospitals or extemporized hospitals 
of greatest importance period For each patient under treatment cotnina minimum of one 
hundred square feet of floor space required and each patient must be kept and treated in 
cubicle during continuance of the disease [jeriod Early provision must lie made to completely 
vacate barrack buildings comma preferably near base hospitals comma when required as 
extemporized hospitals in the presence of an epidemic period Treatment in regimental 
infirmaries or parts of buildings occupied by well men comma of influenza should not be 
Ijermitted period Barrack buildings used as temporary hospitals will be administered by 
hospital staff as adjimcts to main hospital period 

Temporary details of commissioned and enlisted personnel comma including cooks and 
kitchen police from line may be necessary to assist medical officers in handling tlie situation 
period Additional medical officers and nurses will be supplied from the Surgeon General's 
Office as available upon proper request period Unskilled workers must come from personnel 
detailed from line or other camp sources period Sufficient trained medical department 
enlisted men not availalile for transfer. 

Harris. 
War Department Telegraph Desk: 

Please send sanje telegram to the following commanding generals: 

September 30, 1918. 
From: The Acting Surgeon General of the Army. 
To: The .Adjutant General of the Army. 
Subject: Epidemic of influenza. 

1. On account of the spread of epidemic influenza, unprecedented demands are being 
made on the department for commi.s-sioned porsoimel. Many of these demands are in excess 
of the need and more than can be supplied. In order that due economy may be practiced 
and the personnel equally distributed, it is recommended that the following telegram be sent 
to commanding generals of all camps: 

During present epidemic of influenza it is essential that medical personnel be utilized 
in most economical manner. Retain minimum number of medical officers on duty with 
organizations and assign all others to care of sick in hospital. .All reciuests for additional 
officers for camp or hospital will be made through camp commander. If officers are asked 
for duty in hospitals in excess of 1 officer to each 35 bed patients, including all administrative, 
laboratory, and other officers on duty with the hospital, specific explanation of necessity 
should be made. 

For the .Acting Surgeon General: 

R. B. Miller, 
Colonel, Medical Corps, U. S. A. 
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War Department, 
Office of the Surgeon General, 
From: The Acting Surgeon General of the Arnu- WaMnglon, Oclober 1, 1918. 

To: The Chief of Staff. 
Subject: Overcrowding of troop ships. 

. n \ '^f'^"*'"" '\ '"^'I'f *'^ *'^° following quotation fn,n> a cablegram fnnn headquarters, 
S. U. S., A. L. F., dated September 25: 

Amorioan troop.s joining A. E. F. through French ports tlioroughlv infected with 
nfluenza and large percentage of these eases devel<,p pneumonia. Infh.enza U ere tvpe eni- 
demic throughout France and in A. E. F. complicated bv septic rapidlv ftta^^ vne of o.Z 
T:itA^T%T "f.^I'^'."^.^' Department in per.som.el and hos tal aic , mo latio ^ 

tt^^nortat on I-?;.^,;^""^/" '■"'" ""l T""' ''''°''''F "^ ■"«"'''^' '^^'"'""^"t, personn^, an 
A p' J Urgently recommended personnel, equipment, and .supp ies now due 

A. E. K on medical personnel and tonnage allotments be shipped as rapidlv as oossie 
Exceptional rec,ucsts for trained nurses to assist in handling this sitSn wilt fSowa; 
soon as proper estimates of number needed can be made. Further recommend close JL"" 
segregation without leaves or furloughs of one week for troops prior to E embark^t on 
Twn'v^ss \ ''"f «' <'«-a"ce of hospital space for isolation of pneunionia castS on t a™ts 
wlrelHieumonir' "" ^-P^'"'''''- '^4 with 425 hospital cases, of which approximately 170 

2. From the above it is evident that a seriou.s situation exists in the A E F with refer- 
ence to influenza and pneumonia. If infected troops continue to arrive in France it will add 
greatly to the burden already heavy of caring for sick and noneffectives with the present 
shortage of medical personnel and equipment. 

3. Uncomplicated influenza is not often fatal. The danger lies in a complicating pneu- 
monia the fatality of which is heavy. Overcrowding in camps and hospitals increases the 
percentage of pneumonia cases during epidemics of influenza. The danger of overcrowing 
troop ships ,s even greater. Troop ships have l,een greatly overcrowded during the past 
summer. It the same degree of overcrowding is continued while influenza is so genorallv 
prevalent in the United States, transports arriving in France mav be expected to have well- 
developed pneumonia epidemics aboard with many fatalities during the vovage. It can not 
be said witli safety that any particular command i.s absolutely free from infection at the 
time of embarking while the disease is so widespread in this country. 

4. The recommendations in the above-quoted cablegram that commands be held in 
quarantine for one week prior to embarkation and that more liberal allowance of hospital 
space for isolation of pneumonia cases be provided are concurred in. There mav be diffi- 
culties in carrying out these measures in some instances, but the principles should be approved 
and followed in practice so far as possible. It is advisable that troop movements overseas 
be restricted to actual immediate nece.ssitios until the epidemic of influenza from this side of 
the water has subsided. 

5. It is recommended further that the overcrowding of troopships be immediatelv 
relieved covering such shipments as may be imperative during the present epidemic. It is 
be leved that the present authorized capacity of troopships should be reduced at least one- 
lialt tor the present and it is so recommended. 

Charles Richard, 
Brigadier General, Medical Corps, 
Acting Surgeon General, V. S. Army. 
I First indorsement! 

To the SuRGBOt. Ge.vekal. ^^'^^ Department, A. G. O., October 0, 1918. 

Returned. 

In view of the instructions which have already issued from the War Department on the 
subject of physical examinations and inspections prior to departure from camps and prior to 
embarkation, your recommendation for a reduction in the transport capacitv to 50 per cent 
and that troops be held in quarantine for one week prior to embarkation, is disapproved ' 

By order of the Secretary of War: 

Paul Giddings, Adjutant General. 
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(First iiKiorsi'ini'llfl 

War Depaht.mk.nt, S. O. ()., October 5, 1918. 
To The Adjutant General of the Ahmv. 

1. Forwarded, inviting attention to letter from tliis office dated October 1, copy inclosed. 

2. While influenza is so widespread throughout the country, it is impossible for medical 
officers to state with any degree of safety that any particular command is free from infection, 
or that it may safely embark on troo])ships for overseas service. It may be assumed that 
all conmiands at ports of embarkation are infected or have been e.\])osed to the di.scase. It 
is recommended, therefore, that all troop movements overseas be suspended for the present, 
except such as arc demanded by urgent military necessity. Similarly, movements to and 
from camps in thi ; country should be restricted to absolute necessities. 

Charles Richard, 
Brigadier General, Medical Corps, 
Acting Surgeon General, U. S. Army. 

(Night Jetter] 

OCTOBEU S, 1918. 

Commanding Officer, 

Camp Fremont, Palo Alto, Calif. 

In order to prevent the spread of influenza through civil communities, the commanding 

officers of canii)s, posts, and stations, not ([uarantined, but in which influenza is prevalent, 

will suspend all individual furloughs for enlistetl men and leaves of absence to officers, except 

where exceptional circumstances of great weight render such furlough very necessary. 

Harris. 

Sent to all stations. 

[Third indorsement! 

War Department, S. G. O., October 10, 1918. 
To the Chief op Emb.\rk.\tion Service, 

Purchase, Storage, and Traffic Division, General Staff. 

1. Returned. The suggestions of the surgeon, port of embarkation, Newport News, 
are concurred in for such troop movements as are imperative during the prevalence of the 
present epidemic. Recommendation was made by this office to The Adjutant General, in 
indorsement, October 5, that "all troop movements overseas be suspended for the present, 
except such as are demanded by urgent military necessities.'' However, several camps have 
now passed the peak of the epidemic wave, and it is believed if the suggestion is approved of 
shiijping only men who have already had the di.scase, and are therefore presumably immune, 
that such shii)ments may be resumed at an early date with .safety. 

2. It is believed to be desirable at the present stage of w ide-.spread epidemic now sweep- 
ing through our camps that Nhipmonts be made of individual men who have actually had the 
disease rather than shipments of entire organizations in which is certain to be many non- 
immunes. It is true that usually no more than 40 per cent of the population of a given 
community contracts the disease. .\t the jjresent time, there is no camp in the United States 
in which 40 per cent of the command has contracted the disease. If the percentage of 
infection of a command is to be taken a.s a guifle in this matter, it is believed that 40 per 
cent will prove altogether too high. Camp Devcns, for instance, has now had a total of 
13,000 ca.ses with a command of something over 45,000 men. Camp Devens was fir.st in- 
fected, and the di.scase has i)ractically run its course there. The degree of infection at 
Camp Devens is about 30 per cent of the command, and the epidemic is practically over. 

3. Individual men who have recently had the disease ma5- be safely sent at the present 
time. If it is imperative to send organizations intact, it will, of course, be .safer to send a 
command in which the disease has run its course, rather than one in which the disease has 
not yet appeared, and it is so recommended. 

Charles Rich.\ud, 
Brigadier General, Medical Corps, 
Acting Surgeon General, U. S. Army. 
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Q„„^, „., r^ T c . liKTRon, Mich., October 17, lOlS. 

BURGEON GeNEKA[,, I . S. AkMY, 

Wan/iinglon, D. C. 
The foUowiuK telegram has been sent to the conuuanfliiig oHioer of all \rmy and Navy 
camps in the Middle Western and Southern States: Investigation shows that a'great manv 
men are daily arriving in Detroit from military establishments and that a majoritv of them 
are on furlough, many convalescent after influenza period Specific instances are at hand 
where men have been stricken with influenza on thoir wav to this citv and after coming here 
have infected people with a virulent type of the disease period Detroit has one hundred 
fifty thousand men working on war contracts period Liberty motor and aircraft production 
depend upon this city and men in these industries must be protected period It has been 
decided to-day to establish a (luarantine against all militarv encampments Armv and Navy 
this quarantine will go into effect Saturday the nineteenth period Will vou kindlv issue 
orders that no men will be allowed to come to Detroit from your camp period Exceptional 
cases where men are on necessary military business having a statement {mm a superior 
officer and who arc in good health will be considered. 

J. W. Inches, 

Commissioner of Health. 
(First indorsementj 

Wak Dkpautment, S, G. O., October IS, WIS. 
To The Adjutant Genekai- of the Armv. 

1. Forwarded, for his information. No action appears necessary. 
For the Acting Surgeon General: 

D. C. Howard, 

Colonel, Medical Corns. 
[ Third ludorspment] 

War Department, S. G. ()., October IS, 191S. 
To The Adjutant General of the Army. 

1. Returned. Influenza is now prevailing in all ramps and cantonments in the United 
States. This disease will probably continue for several months. 

2. It is recommended that five men only be permitted to occupv a single pvramidal tent 
during the present fall and winter. This will give each man 50 square feet of floor space, 
which IS absolutely essential to prevent overcrowding. It is recommended that decision to 
this effect be communicated to all commanding officers, without delay, for their information 
and guidance. 

For the .\cting Surgeon General: 

D. C. Howard, 
Colonel, Medical Corps. 

FoHT Sa.m Hou.ston, Tkx., October 13, 1018. 
Surgeon General, I'. S. Armv, Washington. 

No. 1066. Following telegram received by department commander; "Washington, 
D. C., October 3, 1918. Commanding General, Southern Department, Fort Sam Houston' 
Te.v. Reference movements of men to and from camps and stations at this time all possible 
precautions will be taken against transfer of any influenza contacts Init movements of officers 
and men not contacts will be effected i)rom,)tly as ordered. Details of all movements from 
camps or .stations to other camjjs or stations will be arranged with commanding officers 
there to make no niovements until commanding officers of camps or stations to which men 
are to be sent advise you their camps or stations not <|uaranf ined and tliev are ready to receive 
men. All movements which may be suspended due to (luarantine will be etfected as soon as 
conditions will permit. Harris." Following telegram received October 9, "Washington 
D. C., Commanding General, Southern Department, Fort Sam Houston, Tex. You will 
efTect as directed all transfers ordered by this office of men from S. A. T. C. units in your 
Department regardless of quarantine from influenza at their school or at destination to which 
ordered provided that you will send only men who are not ill at time of dei)artnre. Direct 
that all men sent be warmly clothed. Advise Commanding Officers at destination as to men 
who go from schools quarantined for influenza. Harris." Influenza epidemic particularly 
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severe in 8. A. T. C. stations tliis de|)artinent. Believe if movements of students are carried 
out now serious cases may develop on trains causing undue suffering, possibly deaths and 
criticism medical administration. Request you take this up with proper authority depart- 
ment commander approves this wire. 

Cl.wton. 

To be sent in broken code: 

OCTOBEK 15, 1918. 
CoMMA.NM)i.\G Genkk.\i., Ciimp Wddswnrlh, S. C. 

During present epidemic, following instructions govern: When an organization has been 
ordered to a port of embarkation, you will send to that port, as soon as notified by the port 
commander of that port, all men in that organization who are physically fit for overseas 
service who are well at the time and who have not been in contact with an influenza case for 
four days. .\ll organizations who are within ten per cent of their authorized strength and 
fulfill these health conditions will be reported at once. 

Harris. 

S. O. S. No. 186. September 26. 

The Adjutant Ge.vekal. 

******* 
Paragrai)h 2. For the Chief of Staff. There are a great number of cases of severe 
influenza and pneumonia and consequently many deaths among troops recently arriving in 
France. On investigation it developed that troops are arriving improiierly clothed, having 
only one blanket, no overcoats, and light cotton underwear. This is exceedingly dangerous 
at this season of the year. In addition to 13 blankets called for by S 99, paragraph 1, it is 
imperative that troops be provided with overcoats and winter underwear. 

Harbord. 
No. 1744. 

To The Adjutant General. H. A. E. F., October 3. 

Paragraph 1. For the Chief of Staff and Surgeon General. 

******* 
Sut)paragraph A. Reference S 178, paragraph 1 B. Influenza exists in epidemic form 
amongst our troops in many localities in France accompanied by many serious cases of 
pneumonia. Request coming * * * all quarters for additional members of the Army 
Nurse Corps. In all probability conditions will not improve but will grow wor.se during the 
winter. Request 1,500 members of Army Nurse Corps, item M 1181 W, be sent to France 
as an emergency requirement at the earliest practicable date for duty at camp hospitals and 
to make up shortage. Cancel an equal number of Medical Corps replacements requested 
for October and November. 

****** * 

Pershino. 

S. O. S. 248. Confidential. October 9. 

The Adjutant General. (For the Chief of Staff and Embarkation.) 

Investigation by inspector general of condition on Louisville, recently arrived at Brest, 
shows cause of e|)i(lcmic of influenza pneumonia to have been overcrowding, poor ventilation, 
filth, and insufficient covering, each man liaving but one blanket. Bunk capacity of Louis- 
ville is about 3,000 and there were 3,300 passengers on board. Statement of ship's surgeon 
was that influenza was l)rought on l)oard by a naval draft wliidi he endeavored without 
success to have removed before sailing. Surgeon further stated that ship's captain and 
executive officer were never present at daily routine inspection of ship's compartments and that 
the Louisville was dirty during entire trip. There were 500 cases of influenza on the Louis- 
ville, 32 deaths on the voyage and 18 after arrival. 

Report of inspector general on the Vale shows spread of epidemic was due to over- 
crowding and lack of covering, each man having but one blanket. Bunk capacity of trans- 
port is 1,600, and there were 2,600 on board. There were 500 cases of influenza on the Vale, 
80 of which developed into pneumonia; 31 deaths on the voyage and 14 after arrival. 

Harbord. 
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S. O. S. No. 240. Confidential. 

To The Adjutant Geneh.\i,, Washiitgtnn. 

OCTOBKR 8. 

(For Cliief of Staff and Surseon General.) 
At noon October 7 there were 1,541 influenza and 1,0()2 pneumonia cases at Brest, with 
total of 77 deaths. On Leviathan, which arrived there same date 3 p. m., there were 571 
cases Influenza, 134 pneumonia, and 67 deaths during the voyage. Convoy arriving St. 
Nazaire October 6 with 24,488 officers and men had 4,147 sick during voyage, 1,357 needing 
hospitalization on arrival, and had * * * deaths from jmeumonia during tlie voyage. 
Presume all .ships are being disinfected there Ijefore return trip and that i(uarantine recom- 
mended is being enforced. Am informed that statement of sliortage in medical i)ers()nnel 
and material is being cabled you from commander in chief to-day. The need for these 
things is urgent and can not be too strongly stated. 

H.\ItBORU. 

October 9, 1918. 
From: The Acting Surgeon General, U. S. Army. 
To: The Adjutant General of the Army. 
Subject: Remedial measures to prevent transferring influenza to France. 

1. With reference to the attached cable of Octolier 7, signed by Harbord, no reply to 
which has been made by this office, attention is invited to the attached recommendation to 
the Chief of Staff, dated October 1, 1918, with reference to remedial measures and first 
indorsement to A. G. O., October 5, 1918, disapproving said recommendations. 
For the Acting Surgeon General: 

D. C. Howard, 
Colonel, Medical Corps. 
2 incls. 

(Attached was letter from .\cting Surgeon General, dated October 1, 1917, already 
quoted.) 

H. A. E. F. October S. 
No. 1766. 
The Adjutant General, Washington. 

* * * + + ^ ♦ 

Paragraph 7. 

Subparagraph B. Retiuest information as to when personnel now due will be .shipped; 
as to present status of influenza and pneumonia at embarkation ports, and practicability 
of your acting upon our recommendations in cable S 178. .\lso as to whether you an- prepared 
to ship and in what amounts, as exceptional supply polyvalent pneumococeus lipovaccine 
over and above our present request. 

******* 

Pershing. 

S. 0. S. No. 261. Confidential. 

The Adjutant General. October 11. 

(For the Chief of Statf and Surgeon General.) 
Leviathan arrived October 7. Deaths en route, 85; 6 more moribund, 366 pneumonias, 
597 influenza in ship's hospital on arrival. One per cent of the total strength of convoy 
arriving Liverpool October 8 died of [)neumonia at sea. Deaths expected from cases sent to 
hospital on arrival will raise total mortalities to 2 per cent of this convoy. 

Harbord. 

No. 1785. Confidential. 

H. A. E. F., October 12. 
To The Adjutant General, Washington. 

Paragraph 1. For the Chief of Staff and Surgeon General. Inadequate hospitalization 
facilities becoming more critical. In order to enable us to care for serious sickness and battle 
casualties it is absolutely imperative that the 1 base hospital and 31 evacuation hospitals, 
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due Soptoml:)cr 30, and 14 Ijase hospitals, due in Octolier, should he sent immediately and 
that their nurses and ecjuii)ment should be sent with them, or, when possible, in advance. 
Forty-six base hospitals have arrived since June without equipment, whicli later on did not 
become available for many weeks. There are 15 base hospitals now here without their 
ciuota of nurses. We have reached the limit of what we can do without necessary Medical 
Department personnel and ecjuipment. Situation so serious that it merits immediate atten- 
tion and exhaustion of every possible etfort to get this material and personnel to us at once. 

Per.shixg. 

S. O. S. 329. Confidential. 

Toru.s, October 33. 
To The Adjutant Geneh.\i.. 

Paragraph 1. For Chief of Statf and Surgeon General. Convoy 49 arrived Liverjjool 
October 17, strength 21,000. Influenza and ])neumonia 606, measles 20, mumps 26. Deaths 
on voyage 88 from pncuinonia. 

Subparagraph A. Convoy 50 arrived Liverpool October 19; strength 4,236. Influenza 
and pneumonia 94 cases, 59 deaths. 

Harbord. 

S. O. S. No. 340. Confidential. 

October 24. 
To The Adjutant General. 

(For the Chief of Staff and Surgeon General.) 

Seven transports arrived Brest October 20; strength, 12,821. Deaths en route, 47; 
cases influenza, 314; pneumonia, 88 sick on arrival. Three transports arrived Brest Octo- 
ber 21; strength, 6,474; deaths en route, 10; cases influenza, 101; pneumonia, 24 on arrival. 

H.^rbord. 

S. O. S. No. 357. 

H. S. O. S., October 26. 
To The Adjutant General. 

Paragraph 1. For Chief of Staff. Convoys just arrived England show marked improve- 
ment health conditions due to efficacious preventive measures taken in United States . 

* Hf If * if it: * 

Harbord. 
S. O. S. No. 362. Confidential. 

LoNDO.N, October 27. 
To The Adjutant General. 
(For the Chief of Stafl'.) 

Marked improvement from 3 base ports in condition of troops arriving on 17 transjjorts 
past 24 hours. Total arriving, 28,898; influenza and jjueumonia on voyage, 149; deaths 
from pneumonia on voyage, 2. 

H.ARBORD. 

S. O. S. 375. Confidential. 

Tours, October 29. 
To The Adjutant General. 

(For the Chief of Staff and Surgeon General.) 
Convoy Antigone, 12 transports arriving Liverpool October 25, strength 19,154; cases 
l)iieumonia and influenza regi.sters; deaths, pneumonia, 2; others sick, mumps, 80; measles, 
33; chicken pox, 3. Transport Olipnpie arrived Southampton October 25; strength, 5,430; 
influenza, 34; pneumonia, 2; no deaths. Mouth and nose masks worn day and night. One 
per cent of iodine in albolene used as sprays. Three transports arrived Brest October 25; 
strength, 4,215; influenza, 26; pneumonia, 3; no deaths. 

Harbord. 
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REPORTS OF SANITARY INSPECTIONS DURING THE INFLUENZA EPIDEMIC 

AVhile sanitary inspectors from tlio offu-o of tlic Surgeon General made 
fre([uent routine visits to all important camps during the World War, when 
influenza began to assume a serious aspect, special inspections in addition 
were ordered at most stations in tlie East and Middle West, partly by regular 
members of the inspection service and partly by officers liorrowed for the 
purpose from other divisions of the Surgeon General's Office. At these inspec- 
tions it was contemplated that the v'isiting sanitar\^ inspector ol)tain first-hand 
information regarding the situation for the Surgeon General's Office and offer to 
the local authorities such advice as appeared necessary in respect to the con- 
trol of the disease ami the care of the sick. The presence of inspectors and 
their recommendations served to steady morale and to convey the impression 
that evei'ything possible was being done l)y the central authorities. In general, 
it was found that the difficult situation was f)eing well handled in the camps. 
One of the first of the special inspections was made on September 25, 19f8,^ 
at Cam]> Devens by a board of medical officers from the Office of the Surgeon 
General. The recommendations made by this board were referred by the 
Surgeon General to The Adjutant General for appropriate action on Septemlier 
27, as shown in the above cjuoted correspondence on the subject of influenza. 
The report of an inspection regarding the influenza situation at Camp Dix, 
made on September 2S, 1918,'= was considered to be representative of con- 
ditions existing in other military commands. Therefore, it was thought that 
knowledge of the steps taken by the local authorities, and of the recommenda- 
tions offered by the inspecting officer, might prove useful to the camp surgeons 
at other stations, particularly those at which the epidemic was just commencing. 
Consef|uently, copies of this inspection report were sent all the more important 
camps, posts, ami aviation fields, together with the prefacing remarks shown 
in the memorandum below. This report is ciuoted in full as giving a vivid 
picture of the situation in a camp wliich was one of the largest in this country 
and which was among the most seriously afflicted. '-' 

War Department, 
Office of the Surc.eon Generai^, 

Washington, September SO, 191S. 
Memoranihnn for all camp surgeons, surgeons of recruit depots and independent stations, 
department surgeons, and officer in charge of Air Service divisions: 

1. The attached report of a sanitary insi)ector from this office is furnished for your 
information, first, as sliowing the steps taken at one camp to liandle a serious situation in 
a very satisfactory manner and, secondly, the roconunendations for furtlier improvement 
made by an inspector. 

2. In ej)idemics of influenza every effort should be made to avoid overcrowding of the 
uni'omplicated cases with a view to forestalling complications. At least 100 scjuare feet of 
floor space per man should Ije provided, and all the ])recautions used which are i)rescril)ed 
for measles in memorandiun this office, January 1, 1918. 

3. Prior to the development of e|)ideniics of influenza, camp surgeons should consult 
with the cam]) couunander with a view to laying out an extensive scheme for evacuating 
barracks and using them for hospital purpo.ses. 

4. The camp surgeon should take steps to keep himself informed as to the sanitary 
situation at the base hosi)ital, and should endeavor to jjrevent overcrowding of that institu- 
tion if other buildings or tentage can be obtained to shelter the sick. 

By direction of the .Acting Surgeon General: 

D. C. Howard, 
Colonel, Medical Corps. 
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REPORT OF INSPECTION I.V RELATION TO EPIDEMIC OF INFU'ENZA AND PNEUMONIA AT , 

MADE SEPTEMBER 28, l>il8 

By Colonel , M. C. 

1. The strength of the ooinniand is 51,177, of which number 5,934 are colored. There 
is no overcrowding, and for some time there has been none, excej)! possibly in isolated 
instances temporarily. Barracks are marked on basis of 45 square feet floor space per 
man, and the numl)er of occupants is in practically every instance much below the allow- 
ances, so that over 50 sipiare feet is provided each man. In the depot brigade from 12,000 
to 15,000 men are kept under canvas, 5 men to a tent. In the division, men have been put 
under canvas when necessary to reduce overcrowding in barracks. Men sleep with head 
and feet alternatitig, and in many barracks the "cubicle system" is in u.se by means of shelter 
tents suspended between the beds. 

2. Fires have been .started in all l)uildings and the freest possible ventilation is enforced. 
Beds, bedding, and clothing are put out doors all day, weather permitting. Tents are 
furled daily. All floors have Ijeen reoiled once and in some instances twice since epidemic 
started. Overcoats and woolen underwear have been i.ssued. There is ample bedding. 
Men are kept out doors practically all day. An officer is on duty in each barrack day and 
night. 

3. Police of camp and barracks is excellent. Mes.ses very clean. Ample steps have 
been taken for fly eradication, and flies are rarely seen in mes.ses. Dishes are boiled after 
each meal. Where individual mess kits are used they are washed in boiling water after 
each meal, and are actually boiled at intervals. There are no common drinking cups in use. 

4. There is still much dust in the camp and during the afternoon of my visit the air 
was filled with it. Part of the camp has been treated with " Dustex Glutten," which appears 
in every way superior to oil in allaying the dust nuisance. Enough of the material can not 
be obtained to finish the work. The epidemic of influenza is .said to have started promptly 
after a .severe dust storm. 

5. Absolute quarantine of camp against adjacent territory and vice versa has been in 
force some days, except that relatives of severely ill are admitted and visit the hospital, 
wearing masks. Interorganization C|uarantine was in force until the epidemic became so 
general that it was deemed useless. All large assemblies have been prevented, but the 
regimental Y. M. C. A. entertainments have been allowed to go on with a man in every other 
seat. The sale of food in post exchanges has been suspended and this has greatly reduced 
crowding therein. It was felt that absolute suspension of entertainments and of exchange 
privileges would be so detrimental to morale, already somewhat shaken, that the disad- 
vantages would more than counterbalance the advantages. 

6. There is ample cooperation on the part of the line officers. Men ex])erienced in 
nursing have been drawn from all organizations in camp. Line officers in barracks are 
constantly on watch for new cases and see that men are jjroperly cared for. Medical officers 
visit all barracks at least twice a day. 

7. Throughout the camp a part of each barrack, generally one room, has been set aside 
for the care of suspected cases of influenza, and the mild cases. The men are cubicled in 
many instances, and masked in many others. The keeping of these cases in barracks, where 
more or less contact with the well is inevitable, is believed to be a serious mistake. These 
men were carried as "sick in cjuarters." 

8. In the barracks frequent temperatures were being taken bj' medical and line officers, 
and by enlisted men. The methods for disinfecting the thermometers in some instances 
appeared inadeciuate. 

9. In all barracks and tents containing sick men, paper receptacles, usually pasteboard 
ice-cream plates, had been bought to u.se as bedside sputum cups. These were collected 
and burned at intervals. It had been ordered that a piece of newspaper be kept on the floor 
under each plate, but this was not done in all cases. 

10. In the tent area of the depot brigade 36 pyramidal and store tents had been set 
aside as an infirmary and all suspected and mild ca.ses were removed thereto. There were 
enough medical officers and attendants, and an ample supply of spit cups and commodes. 
The sick were neither cubicled nor masked. All were given food six times a day. The 
sanitary conditions of the entire tented area in the depot brigade were exceptionally good. 



IN THE UNITED STATES 



367 



11. Two thousaiitl nogroes who arrived at tho caiiip from civil life bctwoon two mid 
five days ago, were put in an area l).v tlioniselves and absolutely quarantined. Tlie guard 
was most efficient and no officer or enlisted man could pass through without projier cre- 
dentials. No influenza has occurred among these men. 

12. All but three motor ambulances had been sent away from tlic camp at the time 
the epidemic began. Tiie mule ambulances were entirely inadequate. Efforts to obtain 
ainl)ulances and delivery wagons from an adjacent city have thus far l)een unavailing. 
Fifteen motor busses, wliich had lieen put out of business when the camp quarantine went 
into effect, were commandeered and tliis action has fairly well .solved tiie trans])ortation 
proposition. 

13. Owing to the pressure of work, the statistics of the epidemic liave not l)een entirely 
satifrfactory. Until the last two or three days the "((uarters" ca.ses, referred to in paragra|)li 
7 above, were not reported to the Surgeon General, so the actual numl)er of influenza cases 
was in excess of tlie figures reported to the Surgeon General. On Septeml)er 10 the reports 
of the base ho.spital show no cases of influenza, 51 cases of pneumonia, and no deaths. On 
September 27 there were 536 cases of pneumonia in the base hospital and the following 
numbers of influenza cases in the entire command: 

In base hospital proper 383 

In l)ase hospital annex 977 

In 34 division field hospitals (isolation hospital) 663 

In quarters 3, 728 

Total 5, 751 

During this period there had been 253 deaths, almost exclusively from pneumonia. 

Tlie daily admissions for influenza and pneumonia since September 16 are as follows 
(the 970 cases on September 18 represent an accumulation of three days. The fir-st Ivnown 
cases was on the 16th) : 



Sept. 16.. 
Sept. 17. 
Sept. 18. 
Sept. 19. 
Sept. 20. 
Sept. 21. 
Sept. 22. 



Pneu- 
monia 



Influ- 
enza 



970 
32,'> 
274 
149 
179 



Sept. 23. 
Sept. 24. 
Sept. 25. 
Sept. 28. 
Sept. 27. 
Sept. 28. 



Pneu- 
monia 



40 
41 

122 
90 

113 



Influ- 
enza 



288 

803 

1,007 

1,049 

1,047 



14. To supplement the base liospital, a group of 18 company barracks, fortunately 
empty, were set aside and fitted up as an "annex" base ho.spital, being administered Ijy the 
base hospital. This group of buildings was three-fourths mile from the base hospital 
proper. The annex had been in oi)eration three days at date of my arrival and, considering 
the suddenness of the organization, it was in excellent condition. Quartenna.ster cots were 
used and the rooms sui)plied on tlie bases of a bed for each 100 square feet of floor sjiace. In 
some rooms the Ijeds were too close together around the walls and the central space was 
empty. This will be corrected at once. The capacity of the annex was 1,040 beds. On day 
of my visit another adjacent group of barracks, with a capacity of 1,000 beds (on basis of 100 
.square feet per bed), was being vacated and the occupants placed under canvas. 

The annex was ecjuipped with straw mattresses and the .soldiers' own blankets. Medical 
Department sheets, some pillows, pillow cases, and pajamas were provided. There was one 
female nurse on duty, and more were to come on arrival of nurses now en route. Messes were 
run in some of the buildings and were shortly to be started in more, ".\mbulant cases" — 
that is, influenzas whose temperatures had been normal 24 to 48 hours — went out of their 
particular Iniilding to the nearest mess for meals. No men with temperatures were allowed 
to go out to the lavatories. No cubicles had l)een iii.stalled. .\11 attendants were masked. 
Part of the medical personnel was drawn from the camp physical examining board. A portion 
of the 186 enlisted men on duty were soldiers from the line who had some previous experience 
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ill hospital work. Tliort' wore 977 iiatients in tliis aiiiiox, of wliicli 18 were ])ii(Mini()tiia.. Tlie 
order and system were most coinmendable. Adjacent officers' ([uarters luul been set aside 
for a part of the 100 additional female nurses now under orders for the cam]). 

15. Near the annex a group of company barracks had been set aside for hospital purposes 
and was run by the fovir field hospitals of the division. This hospital had accommodations for 
700 patients. The conditions here were not quite as good as in the annex. No sheets, |)illow 
cases, or pajamas wore provided. Coughing cases were neither masl<ed nor screened. There 
was no overcrowding. Female nurses are to be sent here as soon as availal)le. 

Hi. The base hospital was in excellent condition and apjieared to be meeting the situation 
in a iu<ist creditalile manner. At time of visit there were 2,S()0 cases at the base hosjjital 
proper, but .'iOO of these were venereal cases which had Ijeen placetl in tents, and 400 others 
were to be transferred to the new part of the annex that afternoon. There was only slight 
crowding at date of visit and that should t)e entirely obviated when the 400 are moved out. 
The corridors were not u.sed for sick at all. The porches were occupied l)y beds and are pro- 
vided with rolling canvas curtains to keep out rain. All pnuemonia ca.ses in wards were 
cubicled, but not tliose on porches, though the beds were too close together. Patients were 
arranged heads and feet alternating. Masking of attendants throughout the hosjjital was 
most thoroughly enforced. Ventilation of entire hosi)ital was ample. Straw mattresses and 
(|uartermaster beds were used to a considerable extent. .\11 influenza i)atieiits are fed in their 
own wards. They are not cul)icled because of lack of sheets. 

17. There was one ward full of sick female nurses, of whom 30 were said to have i)neu- 
mouia. There were 51 on sick report. One nur.se and one dietitian have died. One medical 
officer and one dental officer also have died. 

IS. There were over 100 bodies in the morgue and adjacent l)uildiiig used as an extem- 
])orized morgue. Rela\'s of men were embalming, washing, and dressing the dead. The supply 
of coffins was adequate. The order and cleanliness of the morgue buildings was not entirely 
satisfactory. Only three autopsies have been done, as commanding general disapproves. 
The commanding officer did not know that the authority for doing autopsies had been placed 
in his hands. The three autopsies showcfl bronchopneumonia. 

19. There is no serious shortage of supplies. At the outset the camp surgeon directed 
the camp supply office to purchase anything necessary. 

20. Thirty medical officers are en route or arriving at the camp, and it is thought this 
numlier will be sufficient, except that two additional laboratory men are needed at once, 
there being only two on duty, one of whom is a chemi.st. Ninety-four nurses are ordered to 
the hospital, of whom thirty have arrived. This number is not sufficient. One hundred 
additional enlisted men. Medical Dei)artment, arrived last night, and tlie number appears 
sufficient at present, in view of the men detailed from the cam]). 

21. The type of pneumonia was reported to be about one-half pneumococcus and one- 
half streptococcus (not hemolytic), in both instances usually a.ssociated with influenza bacillus. 
Six ca.ses of emijyema have developed thu.s far. The colored men appear to be suffering less 
from tlie influenza and ])neiimonia ei)idemic than are the whites. Influenza cases are being 
kept seven to eight days in hosjjital. The rule is to keej) them in till temperature has been 
normal four days. 

22. Numerous circulars relative to prevention of influenza and its complications have been 
issued by tlie camp authorities. These are very complete and satisfactory. The whole 
situation has been well handled. The only serious defect has been the retention of mild cases 
in tiuarters, but this will shortly be changed and perhajjs was necessary at the outset, owing 
to the suddenness of the onset. 

23. Report and recommendations made to commanding general: 

Septe.\ibek 28, 1918. 

From: Colonel , M. C. 

To: The commanding general, Camp . 

Subject: Sanitar\- inspection. 

1. With reference to the epidemic of influenza and pneumonia at this camp, it is my 
opinion that the situation is being handled in a generally satisfactory manner, in so far as 
conditions will permit. The following recommendations are made with a view to improving 
certain details of the work, and it is understood that, in some respects, the procedures recom- 
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menderl are already coiiteiiiplatcd by the camp authorities or under way, l)iit not yet com- 
pleted, on acpount of lack of time or lack of material. Such recommendations as follow are 
probably not arranged in the most logical manner because of limited time in which to prepare 
this letter. 

2. It is recommended : 

(a) That no .soldiers who have been afflicted with influenza be returned to duty until at 
least 10 days after the temperature has become normal. 

(b) That, in caring for influenza patients, all the provisions in regard to the care of 
measles which were prescribed in memorandum S. G. ()., January 1, 191.S, be carried out. At 
least 100 sciuare feet of floor space should be provided for all uncomplicated influenza cases 
with a view to preventing the onset of pneumonia. This is considered even more important 
than providing the same space for cases which have already acquired i)ne\nnonia. All cases 
of influenza should be screened from each other as rapidly as possible, using cheesecloth if 
sheets are not available. 

(f) That, as far as possible, no cases of mild influenza be treated in barracks which are 
in part occuiiied by healthy soldiers. To accomplish this purpose it is recommended that 
additional barracks, if possible, be set ajiart exclusively for the care of such cases and be 
administered as an anne.\ to the hospital in the same way as the present annex is administered. 

((/) That, both in barracks and in tents, the cubicle system be adopted for all healthy 
men by the use of the shelter tent, supported at one corner of the bed by a stick or hung from 
the ceiling by a wire. This was being done in some barracks visited. 

(c) That mess tables be so arranged that tlie men shall sit either on one side of the table 
alone or else the occupants of the two sides of the table be separated by a screen of cheese- 
cloth suspended above the middle of the table. 

if) That the present quarantine of the camp against the surrounding coimtry and of the 
surrounding country against the camp be continued except as regards the entry and exit of the 
friends and relatives of the seriously ill. 

(g) That, as soon as the epidemic disappears, the population of the camp be reduced to 
the number for which quarters have been provided, on the basis of .50 square feet of floor si)ace 
per man, or else that the quarters be sufficiently amplified to provide accommodations for the 
number here. 

(h) That female nurses be provided for the barracks used as a hospital annex and in the 
barracks used as a hospital by the field hospital companies as soon as they are available. 

(i) That, if possible, improvised corridors covered with canvas be provided to connect 
the lavatories with the barracks which are being used for hos])ital purposes. 

(j) That steps be taken to prevent men from crowding together in i)ost exchanges and 
also about the stoves when they are in barracks. 

(k) That the laying of the dust in the camp be exi)e(lited as much as possible. 

(/) That the greatest care be taken in the disinfecting of thermometers used for taking 
temperatures in the barracks. 

(m) That all the patients in the infirmary annex to the tent area in the depot brigade be 
masked or cubided. 

(n) That the ))roviding of pieces of newspapers under the s])it cups in the barracks u.sed 
as wards be enforced. 

(o) That messes be started as soon as po.ssible in all the barracks used as wards in order 
to save convale.scents from the necessity of going outdoors. 

(p) That sheets and i)illow slips be jjrovided for the sick in the barracks run as a hospital 
by the sanitary train. 

(?) That greater care be taken to maintain order and cleanliness in the buildings which 
are now being used for the temporary shelter of the dead at the ba.se hospital. 

(r) That ca.ses of pneumonia and influenza on porches at the hospital be cubieled as 
well as those in the wards. 

24. Recommendations to Surgeon General; 

(a) That 30 additional nurses be sent at once. 

(b) That two additional officers for the laboratory service be sent at once. 

(Both these matters have been taken up personally with the proper divisions, and are 
being adjusted). 

40081°— 26t 24 
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The following extracts from reports of sanitary inspoetoi-s throw light on 
the situation at many of the other camps during the influenza epidemic and 
indicate certain of the diflicidties under which the personnel labored.' It 
should bo noted that onlj- faidts arc mentioned; this is the usual practice in 
such reports. 

Base Hospital, Camp Cody, N. Mex., March 22, WIS. — Gowns, c'a])s, and nia.sks not 
habitually worn by officers, nurses, and attendants in the influenza wards. No i)a])er nap- 
kins and bags in use. 

Debarkation Hospital No. ,3, New York City, December 28, 1918. — Cubicles not used in 
influenza and pneumonia wards. Attendants not isolated. 

General Hospital No. 14, Fort Oglethorpe, Ga., May 8, 1918. — Different types of pneu- 
monia not separated. Ca.ses of emjijema after operations are placed in surgical wards with 
clean cases. 

Letterman General Hospital, San Francisco, Calif., September 28, 1918. — Pneumonia 
cases not cubicled; attendants not isolated; floors in measles ward not mopiied up with a 
disinfectant. 

Camp Grant, III., October 7, 1918. — Following recommendations made concerning the 
influenza epidemic: Convalescents discharged from the hospital to be kept at the battalion 
infirmary for five days before going to their company. That not more than five men be 
quartered in each pyramidal tent (now contain six men). That a chee.secloth or gauze 
screen be hung down the center of each mess table to separate the men on each side. That 
a .sheet of paper be placed on the floor beneath each sputum cup. 

Camp Gordon, Ga., September 13, 1918. — Many cases of influenza being cared for in 
the regimental infirmaries, due to crowded condition of the base hospital. 

Camp Gordon, Ga., October 12, 1918. — Following recommendations made during the 
influenza epidemic: That closer supervision of the isolation barracks be maintained by the 
commanding officer, base hospital. That additional nurses be detailed for night duty at 
the isolation barracks. That all po.st exchanges be closed. That number of men sleeping 
in tents be reduced from seven to five. 

Camp Hancock, Ga., October 15, 1918. — Cases of influenza which are not seriously ill 
are treated in tent infirmaries. No cubicles are used; flies are numerous and there is over- 
crowding in some groups. These defects were corrected on recommendation of the inspector 
from the Surgeon General's Office. No attemps made to boil mess dishes throughout the 
camp. 

Camp Humphreys, Va., October 3, 1918. — In the colored camp mild cases of influenza 
were being treated in portable frame buildings holding 14 patients each. These were 
unscreened and flies very numerous. In the base hospital the pneumonia cases were not 
entirely segregated from uncomplicated influeTizas. In only one organization in camp were 
cubicles being used in barracks. No particular effort made to prevent men from congre- 
gating during the influenza epidemic. 

Camp Lee, Va., October 4, 1918. — Following recommendations made by the special 
sanitary in.spector regarding the influenza epidemic: (1) That all organizations be inspected 
daily to detect sick men; (2) that out-door drills be continued in good weather, modifying 
so as to eliminate anything strenuous; (3) that screens made of cheesecloth be used down 
the center of each mess table; (4) that com|)anies boil their dishes; (5) that gas masks be 
thoroughly disinfected after use. 

Camp Lee, Va., January 6, 1919. — In the barracks at the remount station the cubicle 
system was not in use as per camp order. 

Camp MacArthur, Tex., October 27, 1918. — Throughout the entire influenza epidemic 
the troops were not cjuarantined against the outside communities, nor were those outside 
quarantined against the troops. ALso no orders were issued preventing the congregation of 
troops in mess halls, exchanges, theaters, etc., inside the camp. Both of the above measures 
were recommended by the camp surgeon, but not followed by the camp commander. 

Base Hospital, Camp MacArthur, Tex., October 28, 1918. — Memorandum, S. G. O., 
January 1, 1918, not complied with in all respects. Paper bags and paper napkins not 
supplied; insufficient floor and air space for pneumonia and influenza cases. 
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Camp Meade, Md., March 14, 10 IS. — Owing to erowded conclitioiis at the base lio.spital, 
many cases variiiusly diagnosed as coryza i)haryngitis, laryngitis, and influenza are being 
treated at the infirinaries. 

Camp Meade, Md., October 8, 1918. — The following reeoniniendations made eoneerning 
the handling of the influenza ei)idoniic; (1) That all dishes be boiled; (2) that all floors in bar- 
racks used as hospitals and in latrines be disinfected at least once a week; (3) that all mess 
tables be provided with screening hung through the center; (4) that all floors be oiled; (5) 
that temporary buildings be constructed at once for use as morgues. 

Hospital, Fort Monroe, Va., October 20, 1918. — There is failure to completely comi)ly 
with memorandum, S. G. O., January 1, 1918. Masks were tried and discarded. Cubicles 
not u.sed; paper napkins and bags not used. 

Aviation Mechanics School, St. Paul, Minn., October 8, 1918. — No typing of pneumonia 
done during the influenza epidemic. 

Camp Hancock, (la., October 15, 1918. — On September 29 and .SO aijproximately 2,800 
troops arrived from Camp Grant, 111. They were two days en route from Rockford, 111., to 
.\ugusta. Seven hundred of these men were admitted directly from the train to the ba.se 
hospital with influenza, the next day 500 more were sent to the hospital. Since that time 
the total number admitted has been approximately 2,000. Amongst these there have been 
14.3 deaths to date. The infection in these men was most virulent. Over half of the deaths 
in this camp were from these men. Laboratory reports indicate that they had a stajihy- 
lococcus infection. 

Camp Humphreys, Va., October 3, 1918. — On October 3 there were 314 cases of influenza 
in hospital and 2,183 in infirmaries (barracks si)ecially set aside for this). The cases had 
not been evenly distributed through the command. The incidence here, as at Camp Dix, 
was much higher than among the white men. The number of whites was about three and 
one-half times the number of blacks, but the white had had 11 times as much influenza. 
Both here and at Camp Dix the negroes were all in tents and the wliite mostly in barracks. 
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CHAPTER XVII 

VERMIN INFESTATION AND DELOUSING 

BIOLOGY OF THE LOUSE 

Lice are small wingless insects and are divided into two groups, according 
to their method of feeding. The Mallophaga include hiting lice, like the bird 
lice, which feed on the hair and feathei's of animals, but do not suck blood. So 
far as is known, these lice do not transmit disease. The Anoplura, or sucking 
lice, feed by sucking blood, and it is this order whicli is concerned in the trans- 
mission of disease. Human lice have been regarded as belonging to three 
different species, Pediculns liumanus (Linnaeus), capitis, (De Geer) ; Pediculus 
corporis (De Geer); and Phfhinis puiis (Leach). NuttalP and Bacot^ regard 
the head louse and clothes louse as races of the same species, and so the former 
grouped them under one title, Pedicvlvs Jiumanus, designating the head louse 
as capitis and clothes lice as corporis. This nomenclature will be followed 
hereafter. 

Pediculus humanus corporis is often called the "body louse" or "clothes 
louse," the "grayback" of Civil War days, or "cootie" of the World War. 
This insect is a parasite which depends upon human blood for sustenance, 
and inan's body and clothing for prolonged life and reproduction. The size 
varies with its maturity; a newly hatched louse is about the size of a pin's 
head, while a full grown, well-fed louse is about one-sixteenth of an inch in 
length. The louse is protected witli a smooth hard substance known as chitin 
which is impenetrable to most chemicals. The body is covered with bristles 
more or less symmetrically arranged. There are brown and gray lice, the 
common variety being gray. 

The body is divided into head, thorax, and abdomen. The head bears 
black simple eyes and two antennae. The mouth has a long sharp stylet or 
stabber, which is used for puncturing the skin, and is adapted solely for blood 
sucking. The thorax has three segments which are fused, and there are three 
pairs of legs attached to it, which are jointed, and at each end is a single large 
curved claw, especially adapted for progression on hair. The first pair of legs 
in the male differ from those of the female in that a thumblike projection is 
present, which is much larger than that of the female, and is used to grasp 
the third pair of legs of the female during copulation. The abdomen is divided 
into eight segments. The terminal segment is indented in the female and 
rounded in the male. The abdomen of the female is broader than that of the 
male, and is supplied with a pair of appendages, the gonopods, which assist in 
oviposition. The stomach is large and has two anterior pockets, and its walls 
contract and expand in waves. The respiratory system consists of tubes or 
tracheae, which are ingrowths from the skin. The system opens to the exterior 
by means of small pores called spiracles which are situated along the sides; 
oils clog up the pores and so kill the insect. 
372 
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The life histories of Pediculns humaniis (capitis and corpdi-ii^) and Phthiriis 
pubis are similar, in that the insects, after emerginj^ fi'oni the e<i;w, undergo 
three moults before attaining sexual maturity. There are five stages in the 
life of the louse; (1) The nit or egg; (2) first larval stage; (.3) second larval 
stage; (4) third larval stage; (5) adult stage. 

The eggs or nits are laid on fibers of clothing or body hair. The female 
prefers to lay eggs on rough material such as sheepskins, felt, wool, or flannel, 
but will deposit eggs on silk. Therefore, silk underwear is of little protective 
value. The egg is ovoid, about one twenty-fifth of an inch long, with a granu- 
lated cap or operculum. They are firmly fixed to the hair by the cement, the 
operculum usually pointing to the distal end of the hair. The freshly laid egg 
is almost transparent, but, as the embryct develops, assumes a yellowish color. 
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Fir,. 7:i.— Pedicitlus humamis corporis. Ft'iriiUe and male »«« 

Eggs are difficult to find on white or gray cloth, but can be seen easily on dark 
materials. The empty shell is hard and remains attached after the louse has 
emerged. The shell and the cement is resistant to chemicals; no solution will 
remove it without first destroying the hair or fiber to which it is attached. 
At the temperature which ordinarily exists between the skin and the clothing, 
the eggs hatch in from 7 to 10 days, but if kept in a cooler atmosphere the 
incubation period is lengthened. 

Oviposition in Pediculus humanus, untler favorable conditions, begins 24 
to 36 hours after the emergence of the female from the third larval skin, but is 
delayed by a low temperature. The gonopods clasp the hair upon which the 
insect deposits. In describing the process of oviposition, Nuttall ^ states that, 
to bring the gonopods into play, the female walks backward along the hair, 
flexing the gonopods upon it. The expulsion of the egg follows a few moments 
after the gonopods have clasped the hair; the process taking place in the fraction 
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Fl'i. 74. — I'rtliciiliis htimanus corparix, taken from the moving picture "Figllting the ("ootie' 
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of a second; after which tlie feinah> promptly walks forward, away from the egg 
The cement, which attaches the egg to its support, issues hefore the ega has 
emerged, and flowing about it and the hair, hardens rapidly. The cement 
behaves like chitin in its resistance to chemicals. The temperature at which 
temales are kept marke.lly influences oviposition. PedicuU corporis cease to 
lay at a temperature beneath 20° C, the highest temperature being 37° C 
and the optimum 32° C. This is an important fact, for infested persons who 
remove their clothing at night will consequently become less infested than 
those who wear their clothing continuously-the perio<lic cooling of the clothin- 
and their contame.l lice necessarily lead to their progenv being materially 
reduced. - . n j 




t, Fig. 75.— Ova of Pediculw corporis 



I n.ler optimum natural conditions about 300 eggs represent the normal 
number which a female louse {Prdiculus corporis) is capable of lavin<^ the 
average being about 10 a day. Bacot ^ states that a female louse (Pediculm 
corporis) under ideal conditions might have 4,000 off-spring during her lifetime 
Ihe average life of a louse is from 35 to 40 .lays; probablv a little less for the 
males. 

There is no uniformity in the period re(iuired for the hatching of ecr^s- i e 
eggs laid on the same day, even if kept under the same conditions, will not hatch 
at the same time. Eggs never hatch before the fourth <iav. They do not 
hatch at temperatures below 20° C; at 30° C. hatching occurs in 12 davs- at 
body temperature (32° C.) eggs hatch in 6 to 8 days. Eggs mav remain Viable 
tor 40 days away from the body, when kept at low temperature. 

The freshly laid egg appears almost transparent and faintly yellow the 
contents fill the shell and are finely granular. As the egg develops, these fine 
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granular masses become largoi", and on tlic tliinl dtiy the egg is opaque and the 
limbs begin to appear. On the next day tlie body and limbs are more defined 
and the eyes become visible. On tlio fifth day ''pumping movements" are 
seen, and on the next these movements become more exaggerated. Nuttall,' 
in describing the meclianism of the emerging louse states that air passes in 
through the operculum, is taken in hy the insect, and passed out behind until 
the air pressure increases and the louse is gradually forced out through the 
operculum. The pumping movements are interpreted as the process of taking 
in air. 

The first moult usually occurs after three days; the second, two days later, 
and the third after tliree days. This period A-aries greatly with the temperature 
and food supply of the larva. The complete life cycle from egg to egg ordinarily 
takes about 16 days, divided as follows: Development, 8 days; first larval stage, 
2 days; second larval stage, 2 days; third larval stage, 3 days; adult preoviposi- 
tion period, 1 day. 

The female louse may lay infertile eggs which soon shrivel up. There is 
no evidence of parthenogenesis. Lice feed immediately after emerging from 
the egg, and will only imbibe human blood taken through the skin. A young 
louse can live 10 days away from its host. Lice feed many times during the 
day, but mostly when the host is at rest or at night. This causes considerable 
annoyance to the host during sleeping hours. Lice feed more frequently at 
body temperature than when cool. During feeding the louse passes a great 
deal of excreta, which contains a large percentage of undigested red blood cells. 
TTie virus of louse-borne disease is present in the feces. Wlien lice l)ecome 
ravenous with hunger, they feed to excess and may rupture their intestinal 
canal. The louse depends upon the salivary secretion to dilate the capillaries 
so that blood flows freely. An adult louse imbibes about 0..5 mg. of blood at 
each feeding. 

Lice prefer the dark. There is no evidence of an olfactory sense. They 
are attracted by the warmth of the body. At 0° they arc immobilized and at 
20° C. they are fairly active. At 37 to 40° C. they are extraordinarily active. 
They die in a few minutes at 45 to 50° C. 

Pediculvs liumanvK capitis is perhaps the commonest variety of louse found 
in civil life and .shows no material difference in its biology from the Pedicuhis 
corporis. It lays fewer eggs and is perhaps shorter lived. Head lice are found 
mostly in children, especially girls, on account of their long hair, and in old 
people. They are met witli most commonly in the temporal and occipital 
regions, but may be found on other parts of the body, in which case it would be 
(iiflicult to (h'termine whether one was dealing with P. corporis or capitis with- 
out careful examination of the specimen. This insect is spread by contact, 
such as occurs in schools, and by brushes and hats. It has been reported by 
Goldberger ■• that the head louse may transmit typhus fever. 

Phthirus pubis is commonly called the crab louse, because of of its appear- 
ance. This insect has not been known to transmit disease. The occurrence 
of Phthirus pubis causes a bluish discoloration of the skin called "taches bleu- 
atres" by the French. It is usually found on the pubic and peri-anal region, 
but may be found over the abdomen and chest, axillse, and down over the 
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thighs. Crab lice liavc Ixvn found in the eyebrows. They are about one-six- 
teenth of an incli h)no:. The biology of this insect is the same as Pediculufi 
humanus. Phtliirus feeds ahnost continuously and remains immobile when 
upon the host. There appear to be more females than males. The hatching 
period is about seven days, and the life cycle from egg to egg is about 22 days. 
The insect is usually spread by coitus, infested clothing, bedding, and possibly 
toilets and bathtubs. The crab louse is very common among negroes. 

DISSEMINATION OF LICE 
Vermin infestation is sjjread mainly by contact with the infested jiersons 
themselves or with their belongings. Lice are disseminated in barracks, 
billets, dugouts, trenches, trains, prison camps, etc., but they are found less 
fro(|uently the farther one goes from the host. The soldiers on the Western 
Front believed that trenches and dugouts were "lousy" and that they 
obtained their unwelcome parasites from them. This was not exactly true, the 
infestation generally being from man to man as a result of the overcrowding 
and close co'ntact in these places, rather than actually from the trenches them- 
selves. One vermin-infested man may spread lice to many of his associates. 
Infestation may be ac([uired from a stray louse on trains or bedding. Contact 
with the sick or dying frecjuently leads to infestation; when a person has an 
elevated temperature lice actively wander from the host, and this may account 
for the higli incidence of typhus fever among physicians who come in such 
close association with their" patients while examining them. Enormous num- 
bers of lice arc sometimes found on a person. Peacock^' reports 10,428 lice 
and 10,253 nits on one shirt. In Serbia and Bulgaria peasants have been seen 
so heavily infested that 400 or 500 lice could be obtained from an individual at 

anv time. 

As a rule lice leave the host voluntarily only when the individual has Ingh 
fever or dies. In the first instance, tlie excessive heat drives them off, and in 
the latter case the lack of food supply causes them to seek new pasture. They 
may be dislodged by brushing and so fall to the ground. It has been found 
that lice buried at a dei)th of 4 inches may crawl to the surface, and that they 
may penetrate dry sand to a depth of 12 inches and live beneath it for at least 
4 days. There is a possibility that prisoners become infested in this way by 
sitting about in prison camps. Lice may be blown about by the wind. They 
move rapidly and can crawl the length of the entire body in a few minutes. 

Pediculus corporis is more numerous on those parts of the garments which 
are in closest contact with the body, such as the fork of the trousers, waistline, 
armpits, and neck. The insects congregate where there is warmth, luimidity, 
and shelter. They are found on the inner as well as on the outer garments 
and may be present on any article worn by an infested man. It has been denied 
])y some observers that P. corporis will deposit its eggs on the body hair; how- 
over, in Serbia and Bulgaria nits have been reported upon the hair of the head 
and of the axillary and pubic regions. The P. corporis egg can be distinguished 
from the pufew egg because the operculum in the latter is heaped up and the 
cement about the hair is of a greater amount. In conducting vermin inspec- 
tions, it is important to search for nits on the hair of the body, for the neglect 
to do so may lead to a rapid reinfestation, even if the clothing is sterilized. 
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PEDICULOSIS 

Lice are more common in winter than in summer, partly because of the 
favorable temperature for oviposition, and partly because the clothing is likely 
to remain unchanged and bathing is less fre(iuent. The effect of temperature 
on the occurrence of lice is illustrated in Mexico C^ity, where the climate is cool 
and'lice are prevalent, while at Vera Cruz, which is low and warm, there are 
very few vermin-infested individuals. 

Besides transmitting typhus fever, relapsing fever, and trench fever, 
lice may lead directly or indirectly to secondary pathologic conditions of various 
kinds. They may convey plague, mycotic infection, such as favus, or pyogenic 
infection, such as impetigo contagiosa and furuncidosis, these diseases being 
spread by purely mechanical means. Urticaria, eczema, and cutaneous 
])igmentation are direct results of pediculosis. The local effect of louse bites 
depends in large part upon the host. Some people are very susceptible and 
react with a large urticarial wheal and intense itching, while others develop only 
a small hemorrhagic spot. The latter is true of the Serbian peasants, who 
are ordinarily vermin infested and have become immunized to the toxin con- 
tained in the salivary secretion of lice. 

LICE AND DISEASE 

TYPHUS FEVER 

The role of lice in the spread of typhus fever was first suggested by Tobias 
Cober " in his book on camp diseases published in 1G85. Mackie' and Smith,' 
and especially Sergent," first demonstrated that relapsing fever was transmitted 
by lice, this being foUowetl l)y the work of NicoUe, Comte, and Conseil '" in 1909, 
who showed that lice transmitted typhus fever. They were able to transmit 
typhus from monkey to monkey by the bites of infected lice (corporis) that 
had fed on a typhus patient one to seven days previously. This observation 
was conlirmed by Kicketts and Wilder (1910)," who also infected monkeys 
through scarified skin l)y means of the gut contents of lice. Wilder again in 
1911 '- infected monkeys through tlie agency of lice (corporis). Anderson 
and Goldberger confirmed this observation and Goldberger (1912)'' infected 
monkeys with Pedicitlufi capitw. This experimental evidence has since been 
confirmed by the unfortunate hiiman experiments of Ricketts and Prowazek, 
w'ho died of typhus fever following infection from lice. 

The period of infectivity of lice, following their exposure on typhus patients, 
has varied in the hands of different observers. Nicolle, Comte, and Conseil '" 
found lice infective after 1 to 9 days. Wilder infected monkeys after 7 to 11 
days,'^ and Anderson and Goldberger after 1 to 4 days." Prowazek infected a 
monkey with the contents of a single louse fed two days before on a typhus 
patient,'* and Nuttall '■' failed to infect monkeys and guinea pigs by inoculating 
crushed lice which had bitten 1 to 8 days previously, but succeeded, by inoculat- 
ing lice crushed 9 to 10 days after feeding. Prowazek,'* Da Rocha-Lima,'" and 
others have found minute bacillary bodies named "Rickettsia" in the stomach 
wall of lice that were infective for animals, but since these same bodies have 
recently been found in lice infected with trench fever by Arkwright, Bacot, and 
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Duncan '' their significance must remain uncertain for the present. The feces 
of typhus-infected lice are infective for animals and contain small bacilli which 
are morphologically identical with the Plotz bacillus in typhus fever, the later 
organism having been cultured from infected lice by Olitsky, Denzer, and Husk.'" 

RELAPSING FEVER 

Mackie' (1907) was the first to believe that relapsing fever was trans- 
mitted ])y lice, and Sergent and Foley (19()<S) " succeeded in inocuhiting a mon- 
key with a louse crushed after feeding on a relapsing fever patient. Smith 
(1909)* found spirochetes in one louse, but failed to transmit tlie disease to 
monkeys, and Sergent and Foley (1910) '" infected a monkey with the contents 
of lice which had fed .5 to days previously on a relapsing fever case. Sergent, 
Gillot, and Foley (1911)-" infected 5 out of 18 monkeys that were inoculated 
with crushed lice collected irom patients 1 to 9 days previously. Nicolle, 
Blaizot, and Conseil (1913)-' report that in the examination of lice, rapid 
degeneration and disappearance of spirochetes were observed in a few hours, 
which was followed by their reappearance after 7 days. After 5 days the 
spirochetes appeared in the coelomic cavity and persisted for 8 to 12 days. 
The spirochetes were virulent for man and monkey. Nuttall'" believes that 
the infectivity of lice does not depend upon the presence in them of micro- 
scopically visible spirochetes, but believes that lice usually become most infec- 
tive about the sixth day, just before the spirochetes reappear in them. Their 
infectivity subsequently diminishes, and it vanishes when the spirochetes are 
constantly present and have attained their full size. 

TRENCH FEVER 

Lice had been suspected as the transmitting agent by Hurst,-- Hughes,^-' 
Hunt and McNce,-^ and Grieveson,-'" but Davies and Weldon -" were the first 
who brovight forward any proof that lice transmitted trench fever. They con- 
veyed tlie disease from trench fever infected lice to themselves. Tliis was 
followed by the positive result of Pappenheimer.-' The American Red Cross 
research committee confirmed these observations and demonstrated conclu- 
sively tliat hce transmitted this disease.-* Twenty-two men were exposed to 
infected lice, and four to noninfected lice, while eight were kept as controls 
uniler the same conditions but free from lice. From 25 to 100 lice which had 
been fed on patients ill with trench fever were placed on each volunteer and 
were allowed to remain for 30 days, or until trench fever developed. Twelve 
of the 22 men exposed contracted the disease, after an interval of from 16 to 
25 days. 

Byam -^ and his coworkers found that the bite of infected lice was not suf- 
ficient to transmit the disease, but that the excreta of such lice, rubbed into the 
scarified skin, would do so with regularity. The excreta were found to be 
infective only after an interval of 7 to 9 days subsecjuent to feeding. Incuba- 
tion period with lice is from 16 to 35 days. 

On reviewing the evidence regarding the methods by which lice convey 
di.sease, there seems to be some difference of opinion as to whether lice trans- 
mit the infection directly by the biting organs, or by inoculation of the virus 
contained in the feces. It has alreadv been clearlv demonstrated that the 
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organism of typhus fever, treneli fever, and relapsing fever is present in the 
feces of infected hce, and it is likely that this is the most common method of 
infection, the virus gaining entrance through the puncture wound made by 
the insect while sucking, or being scratched in later by the host. Cases of 
trench fever and typhus fever have been reported in which the clothing has been 
free of lice and nits, but the infected feces were still present. 

INSPECTION FOR BODY VERMIN 

Inspection for body vermin, except under the best of conditions, is of 
doubtful value so far as eliminating men from a general delousing process is 
concerned. Lice are small, move rapidly from one garment to another, and 
nits are found with- difficulty by the untrained eye. On white material it is 
almost impossible to detect nits. Vermin inspection, as originally conducted 
in camps, was poorly done, which accounted partially for the inaccurate results 
reported. In some places the early inspections merely consisted of an exami- 
nation of the pubic region, with no examination of the clothing. This error 
was due largely to lack of knowle<lge regarding the habits of the body louse on 
the part of the majority of medical officers drawn recently from civil practice. 
In order that a vermin inspection be properly carried out, the man and all his 
clothing should be carefully examined. The soldier should appear stripped and 
the seams of the inner and outer clothing should be carefully gone over, paying 
particular attention to the crotch of the breeches: lice very often will be found 
under the flap in the crotch when found in no other place. Likewise, the hair 
and body should be inspected for nits. 

DELOUSING 

Because of more pressing sanitarj- concerns at home, and the fact that 
no great dangers were to be a])])rehended from louse-borne diseases in this 
country at the time, the belief obtained that lousiness would not be common 
in troops in the United States and what tJiere was could be corrected locally; 
therefore, no special section dealing with this subject was organized in the sani- 
tary division of the Surgeon General's Office until June, 1918.''° 

Prior to this date, management of the louse problem — so far as it was 
given attention at all — like all other sanitary problems, was vested in the 
sanitation division of the Surgeon General's Office. Good bathing facilities, 
with very rare exceptions, were provided at all camps, but no facilities for 
disinfestation of lousy clothing existed save the large steam sterilizers con- 
structed for quite another purpose at base hospitals. No special examina- 
tions for lice were required at this time. 

The louse problem in the I'nited States received heightened attention 
in May, 1918, in conseciucncc of a ct)niplaint made from the American Expedi- 
tionary Forces that about 50 per cent of all men arriving in France from the 
United States were vermin infested.-" Reports alleging such a degree of 
infestation among troops arriving from this country were received with surprise 
and led to immediate investigations, which were carried on at the two main 
ports of embarkation, Hoboken, X. J., and Newport News, Ya., as well as on 
transports and at base ports in France and England. The following were the 
more important findings: 
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In order to obtain information as to tho degree of infestation in tlic United 
States, a letter requesting investigation was addressed to all camps, canton- 
ments, and posts.'^ The reports indicated that vermin infestation, though 
occassionally found, was rare. 

A careful expert examination of a large body of troops at Newjxirt News, 
\ a., who were ready for transj)ortation overseas, was made in June, 1918,^^ 
and revealed that vermin infestation was not common there. This was before 
sterilizers had been provided, and the batliing facilities for negro troojjs were 
inade((uate. White troops siiowed 0.0 per cent of infestation, wliile colored 
troops sjiowed 42 per cent. (These percentages include the tlirce types of 
lice). Of the white men examined, 2.S ])er cent admitted having been lousy 
at one time or anotlier since entering the service. Statements obtained from 
colored soldiers on this point were worthless. Among 841 sailors examined 
on tiiree transports, 2.1 per cent were found infested. It should be noted that 
these examinations were very carefully conducted, each man being stripped, 
and the inner and outer clothing, as well as the body, exhaustively examined. 
At the time these investigations were made the transports were carrying 40 
per cent more troops than their normal capacity, and there was a scarcity of 
batliing facilities on them. Already at this time many of the transport com- 
manders were complaining of the presence of vermin-infested troops returning 
from France.^'' 

In order that the high degree of infestation at Newport News, Va., might 
be traced, all possible contacts had been examined. From examinations made 
by port medical authorities prior to arrival of an expert from the Surgeon 
General's Office, it was learned tliat a group of negro workmen, living outside 
but working in the camp, showed 100 per cent infestation with Fediculus cor- 
poris. Likewise 105 prostitutes plying their trade near by had been examined 
and were found to have about 59 per cent of infestations, divided as follows :»3 

White women ^ __ 42 

Phthirus pubia present 18 

Negro women gg 

Pediculus humanus capitis present 10 

Pediculus humanus corporis present 10 

Phthinis pubis present 24 

Attention should be called to the fact that these investigations were made 
in summer when tlu> degree of infestation is ordinarily lower than winter.''-* 

A similar study carried on at the port of embarkation, Hoboken, N. J., 
revealed that the vermin inspections as then conducted were poorly made, 
and that infestation was present in troops here also. Of 170 men examined 
in the stockade, 32 were found vermin infested, of whom 10 had Pedicttliis 
corporis^ 

In order to obtain an estimate of the degree of infestation among drafted 
men arriving in camp, a group was examined at Camp Meade, Md. Of these 
3.5 per cent of the whites and 26 per cent of tiie negroes were found infested.'* 
Prior to the dates of these examinations no clothing sterilizers had been pro- 
vided save one at each embarkation hospital. 
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Tliose results appeared to indicate that lousiness in the I'nited States 
was more prevalent tlian had been believed; thai it was being brought into 
the Army by new recruits; that it might result from contact with lousy men 
in camp or with prostitutes; that the camp facilities for delousing were in- 
adequate; and that, as a result of the crowding on transj)orts and the scarcity 
of bathing provisions, infestation could readily be s])read from soldier to soldier, 
and even to the crews of transports, during the comparatively slow voyage 
to France. 

The policy subsequently pursued by the Surgeon General's Office was based 
on these deductions. 

PROGRAM ADOPTED FOR HANDLING THE LOUSE PROBLEM 

As a result of the investigations made in hom<^ camps, at the ports of 
embarkation, on transports, and in France and England, the following program 
to combat louse infestation was formulated; the details will be discussed at 
length in the succeeding pages : (a) Immediate steps to delouse troops scheduled 
for overseas; (&) educational campaign; (c) research into methods for com- 
bating lousiness; {d) construction of delousing plants in the United States. 

IMMEDIATE STEPS TO DELOUSE TROOPS SCHEDULED FOR OVERSEAS 

On receipt of the information that men were arriving in France infested 
with lice, the following recommendation was made by the Surgeon General :^^ 

[First indorsement] 

War Department, S. G. O., April 22, 1918. 
To The Adjutant General of the Army : 

1. Returned. Pending the provision of permanent plants for delousing commands 
before embarking, it is recommended that instructions be comnmnicated by wire to com- 
manding generals at ports of embarkation in tlie following words: 

Re(iuire all commands to be thoroughly inspected, in ample time t)efore embarking, 
with a view of detecting and eliminating lice of all varieties. Cause infested commands to 
be deloused by such extem|)orized means as arc available pending establishment of perma- 
nent delousing plants. Take jjroper measures for disinfection of infested ships under con- 
trol of War Department, and for providing of proper bathing facilities thereon. Direct 
surgeon to in.struct surgeons of incoming units to spread throughout their commands infor- 
mation concerning the dangers of lousiness and the methods by which it may be prevented. 

2. Two portable steam sterilizers are en route to Newport News and sufficient extem- 
porized facilities are now available at Hoboken, where more elaborate apparatus is now 
being installed. Plans for permanent delousing plants are now being prepared which will 
be adequate for commands passing through the ports of embarkation. 

3. It is miderstood that the majority of ships carrying troops are not under the control 
of the War Department. 

It was not found necessary either at Hoboken or New])()rt News to delouse 
white trooj)s embarking for overseas scu'vice, but at the hitter 2)ort, through 
which passed many negro labor battalions, all negroes were deloused as soon as 
portable sterilizers were provided.^" This was in the late spring of 191S. As 
a matter of fact, on account of the long delay in the construction of the per- 
manent plants, apparatus improvised from these portable sterilizers bore the 
entire burden of this work for all troops going and for those returning for a con- 
siderable time. So far as known no measures were taken under the AVar 
Department to delouse ships.™ 
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Prior to the signing of the. armistice, dclousing of military personnel 
returning to the United States proved a comparatively simple matter because 
the number was small, consisting almost entirely of casual officers and invalided 
enlisted men. The officers usually had facilities for delousing themselves, if 
infested; the soldiers had been long in fixed hospitals where they had been 
freed from vermin. 

EDUCATIONAL CAMPAIGN 

Realizing that the louse problem was little understood by line officers aiul 
enlisted men, as well as by some medical officers, it was decided to carry on an 
educational campaign in the United States so that tro()])s arriving in France 
would be able to protect themselves from lice, so far as might be and, if infested, 
would understand the methods of ridding themselves of the pest. A memo- 
randum on the subject, which contained information on the biology, habits, 
and methods of disinfestation, was therefore prepared in the Surgeon General's 
Office, and distributed to medical officers.^' The memorandum presented a 
definite method of procedure which was to be followed in treating each type 
of infestation. This was considered of importance because various and curious 
methods had been advocated, many of which were entirely inadequate. This 
publication also recommended that special officers be detailed to supervise 
louse inspections and that enlisted men be directed to devote three minutes a 
day to examining their clothing for lice. The early detection of lousiness would 
prevent widespread infestation.-" 

For the information of all officers and enlisted men, paragraph 18J^, 
supplementing Special Regulations, No. 28, was issued on June 17, 1918, as 
follows : •■"* 

Numerous reports indicate that lousiness is occurring to a greater or less extent among 
troops in this country and on transports, and to a much larger extent among our troops 
overseas. Hody lice transmit typhus fever, a disease wliich has been a serious scourge in 
some of tiie European armies. They arc believed to transmit "trench fever," which in 
many commands in France causes a higher admission rate than any disease except the 
common itch. The same methods of inspection and disinfection which are effective in 
preventing lousiness will also have a very important effect in detecting and preventing the 
common itch. 

There are three distinct kinds of lice; The head louse, the iJubic louse or "crab," and 
the body louse or "grayback." The latter is the most difficult to prevent and the most 
important in spreading ciiscase. All kinds of lice are readily visible to the naked eye, as are 
also their eggs or "nits." All lice by their bites produce itching. Body lice leave small 
reddish marks on the body when they bite. 

The head louse lives on the scalp and the hairs of the head; very rarely elsewliere. The 
nits are firmly attached to the hairs, particidarly at the back of the head. The adult louse 
is easily killed by applying kero.sene to the head, but the eggs are not killed by this treat- 
ment. When a man has head lice his hair should be saturated with kerosene and then cut 
short and the clipjjings burned. The head should be shampooed several hours later. 
Search should then be made for nits, and if any remain they should be removed. Softening 
the nits with iiot vinegar favors their removal and destruction. Hair should be kept short 
at all times and occasional .search made for lice. The issue of the necessary amovints of 
kerosene and vinegar by the Quartermaster Corps is hereby authorized. 

Pubic lice or "crabs" live in the hair about the private parts, very rarely elsewhere. 
The nits are attached to the hairs. The method of getting rid of them is the same as for 
head lice. 
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Body lice or "grayl)acks" should properly he called "clothes lice," as they live and lay 
their eggs in the clothing and are rarely present on the body except when feeding. The 
adult lice, as well as the nits, are to be found not only on the underclothing but also in many 
instances on the outer clothing, particularly in the seams of the garments. The fork of the 
trousers is a region especially liable to harbor adults and nits. The body louse readily 
IJasses from man to man when soldiers are sleeping near each other. The development and 
spread of body lice is favored when troops are crowded together and have insufficient bathing 
and lavindry facilities. Both body and crab lice are frequently contracted during sexual 
intercourse with infested prostitutes. They are rarely contracted from latrine seats. 

To get rid of the body louse it is necessary to bathe the body most thoroughly and to 
lioil or steam launder the underclothes. The outer clothing also must be disinfected, either 
by steam, hot air, or by the careful iiressing of the garments, i)aying special attention to the 
seams. Immersion in gasoline will destroy the adult louse, but not the nits. Smearing 
the seams of garments with vaseline is of use when complete disinfection is impracticable. 
Antilice powders, such as naphtlialene, are of some use in limiting the development of lice, 
but can not take the place of the aljove measures. The delousing of clothing will be carried 
out under the supervision of the Medical Department. 

At the semimonthly physical inspection, special attention will be given to the detection 
of lice on the body or in the clothing. Upon receipt of orders for oversea service, daily 
inspections by medical officers will be made of commands under such orders, particular 
care being taken to detect and eliminate lice. Similar inspections will be made on shipboard. 

The ultimate responsibility for the personal cleanliness of the soldier rests with the 
company or detachment commander. In providing for such cleanliness the prevention of 
lousiness will be considered one of the most important factors. Enlisted men will be 
thoroughly and repeatedly instructed in the substance of this regulation. It will especially 
be impressed upon them that any persistent itching, burning, or irritation of the head or 
covered parts of the body is almost certain to be an indication of the presence of lice, common 
itch, or other disease or parasite. Such sensations should be an immediate cause for con- 
sulting the surgeon. 

A moving-picture film, entitled "Fighting the Cootie," was prepared 
especially for instructing the enlisted man.'"' This picture consisted of three 
reels and told in a readily imderstood manner the entire story of the louse. 
It started hy calling attention to the prevalence of infestation and showing 
the results of diseases so transmitted. It then demonstrated methods by 
which lousiness was spread, showing pictures of the various types of lice and 
giving their development and methods of eradication. The j)icture ended 
with the subtitle, "It is no disgrace to have lice, but it is to keep them." This 
sentence was meant to impress the idea that a soldier should not feel ashamed 
and so hide his infestation, but should present himself for early treatment. 

RESEARCH INTO METHODS FOR COMBATING LOUSINESS 

The medical section of the Council of National Defense had early as- 
signed investigators to study the louse problem.^" At the same time the 
Bureau of Kntomology, Department of Agriculture, was conducting various 
experiments along the same line.*' Numerous suggestions regarding vermin 
eradication which reached the Surgeon General were submitted to these two 
bodies for study. It was soon realized, however, that much better results 
could be obtained if a research group, consisting of a biologist, a chemist, and 
an entomologist, was assembled in a laboratory near Washington, where the 
various problems arising could be studied under the direction of the division 
of sanitation of the Surgeon General's Office. This group was being formed 
when the armistice was signed on November 11, 1918. 
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EXPERIMENTAL WORK OF I.ArXDERING AND DRV CLEAXIXG IN THE ERADICA- 
TION OF LICE 

It was important to (leteniiiiie whetlier tho orclinary camp liuindrv equip- 
ment could be relied upon to delouse garments, and also to estimate the value 
for this purpose of tlie portal)le inol>ih> laundry which was used at the front. 
The studies showed that tlie modern laundering machineiy, adopted for Army 
stations during the war, afl'orded a very practical means of destroying vermin, 
and that the usual processes of th<^ laundry establishment, as specified by tlie 
laundry branch of the Quartermaster Corps, were thoroughly adequate for 
<iisinfection and disinfestation." 

The laundry process consists of washing, extracting, drying, and finish- 
ing. The washing is done with hydraulic machines consisting of an outer 
stationary wooden cylinder and an inner revolving perforated cylinder, botli 
of which are provided with doors. The clothing is placed in the inner cylinder 
and the water introduced into the outer one, whence it enters the inner cylinder, 
wiiich revolves by automatic reverse gearing. The extractor is a bucket centrif- 
ugal machine. Drying is accomplished by hot-air tumblers wliich consist of 
large metal chambers with heated coils and inner revolving cages. The moist 
air is (h'iven out of the tumblers by a fan. The finishing is carried out either 
on the fiat-work ironer or by pressing machines. With the flat-work ironer 
the clothing is passed under revolving rollers, over a highly-heated surface, 
and carried out on an apron. The pressing niacliine consists of two surfaces, 
the bottom one padded antl the upper exposed, both heated by steam. The 
garments are placed on the padded surface and the upper hot surface is brouglit 
down upon them. 

Tests were carried out upon each part of the laundering process to deter- 
mine whether it alone was sufficient to destroy lice, and then the entire 
process was tested. The results given below were taken from the report of 
Hutchison, Pierce, Moscowitz," and Moore." 

As a l)asis for the temperature experiments, the following tal)le prepared 
from Nuttall *'' showing the thermal death points for eggs of the louse was 
used: 

IMMERSION IN HOT WATER 
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The oxporimonts as C()ii(lu<'totl hy Ilutoliison, Pierce, Moscowitz,''^ and 
Moore ** resultod in the same conclusions, except that the former washed 
woolens at 131° F. and the latter at 120° F. for 15 minutes. 

The value of using live steam in the wheel was tried,'-' as live steam is 
less injurious to woolens than steam under pressure, or in a closed cylinder. 
Fifteen minutes cx])()sure to current steam in the cylind(>r is the minimum 
which can he counted upon to produce satisfactory results, but even in this 
case precautions must be taken to prevent overloading of the wheel. Live 
steam does not shrink woolen clothing. 

The soap used in washing plays a compountl role by removing dirt and pos- 
sibly by inhil)iting the growth of bacteria.^-' Regarding the bactericidal action 
of soap, Kodet^" carried out experiments for determining tlie antiseptic proper- 
ties of plain soap, the inhibitory action on the growth of bacteria in favorable 
culture media, and also direct bacteriolytic action. He found that 1 per cent 
solution of soap not only inhibits growth but actually kills typhoid bacilli in a 
few minutes. The average strength of the soap solution used in laundries is 
l}/2 to 2 per cent. The contact with the disinfecting alkali is multiplied by the 
constant rotary motion of the wash wheel. The ordinary nonsporc-bearing 
bacteria are destroyed at 140° F. (60° C.) for 20 minutes. It has been shown 
that lice and eggs are destroyed in the wash wheel by washing at 120° F. to 
131° F. for 15 minutes and rinsing three times at the same temperature, but 
this will not destroy bacteria. Therefore, when soiled hospital linen is being 
handled the articles should be soaked at 165° F. for 15 minutes without motion, 
or a current of live steam should be passed through for 15 minutes. This is 
not necessary if a hot tumbler is used. The laumlry extractor plays no part in 
the disinfecting process; it merely serves to draw off excessive water .•*' 

If lice and eggs escape being destroyed in the washing process, they are 
surely destroyed in the drying tumbler. A temperature of at least 140° F. 
should be present at starting. With the usual washing formida in which the 
clothes are washed at any temperature below 131° F. with the washing machine 
in motion, and then continuing through the rinses and the extractor, ending 
with the 15-minute tumbling in the dry tumbler, there will be no shrinkage. 
The drying tumbler is an effective and noninjurious element in the process of 
cleaning woolens, and of disinfecting them and killing insects, when the clothing 
is treated wet, but it is not desirable to use the drying tumbler as a preliminary 
measure in the disinfection and disinfestation process, or as the only measure 
because of the effect of dry heat on the shrinkage of woolens. 

Tlie following method of laundering is effective for the destruction of lice 
and eggs, and the clothing will V)e returned in good conditiim without shrinkage: 

a. In the washer run a current of live steam 15 minutes, revolving the 
cylinder every 5 minutes and discharging water of condensation every 5 min- 
utes. Remove the garments and shake until almost dry. This recjuires only 
a few shakes, b. Submerge in water at 165° F. for 20 minutes without motion, 
except a few revolutions every 5 minutes, c. Wash 15 minutes at 131° F. in 
heavy suds and light load. d. Rinse three times, 3 minutes each, at 131° F. 
e. Extract. /. Run in tumbler 15 minutes at a minimum of 140° F. 
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The overseas mobile laundry unit, usin<i; the same methods, proved entirely 
satisfactory for delousing. 

In investigating the value of the dry-cleaning j)rocess on the destruction 
of lice, the specifications of the dry-cleaning branch, salvage division. Quarter- 
master Corps, were followed; these read as follows: 

OPEN HOTAKY-WASHKR SYSTEM 

(1) a. Goods shall be washed in benzol, naphtha, or gasoline, specific' gravity of which 
shall not be less than 56° by hydrometer test. b. One gallon of cleaning fluid shall be used 
to every 2 pounds of goods, c. Two ounces of standard dry cleaning soap shall be u.sed to 
every 10 pounds of goods il. One ounce of 26 per cent ammonia shall be used to every 
25 pounds of goods, e. All goods shall be washed 30 minutes and rinsed 15 minutes. /. All 
clothing must be extracted for a period of not less than 3 minutes between wash and the 
rinse, g. Cleaning or washing fluid to be used once; rinsing fluid once, only for rinsing, after 
which it may be used for washing fluid, once only, by adding soaj) and anunonia as sj)ccified 
in ])aragrai)hs 6 and c. h. All cleaning fluid used for washing shall be new, distilled, or clari- 
fied, i. All cleaning fluid used for rinsing shall be new or distilled, j. After cleaning, all 
goods shall be inspected and all spots removed by a process known as "spotting," after which, 
if garments are not satisfactory, they shall be steam cleaned by the following method: Goods 
to be immersed in water at temperature of hand heat, which contains enough carbonated soda 
to soften the water, after which they shall be brushed with a neutral soap and water at hand 
heat, after which they shall be rinsed in two waters at hand heat and dried, as in (2) c. 

(2) a. After goods are cleaned they shall be run in a drying tumbler at a temperature 
not less than 160° for 30 minutes, the temperature to be taken at point of discharge of air from 
tumbler, b. If a dry room is u.sed, goods, after being thoroughly dried and deodorized, shall 
hang in the dry room at a temperature of not loss than 160° for 30 minutes, after which they 
shall be run in a dust wheel for 20 minutes, c. After goods arc wot cleaned, they shall be 
dried in drying rooms or open air at a temperature not exceeding 160° F. (71.1° C). 

The results of the studies on the effect of the dry cleaning process on louse 
destruction demonstrate that: 

(a) The open rotary washer system of dry cleaning, when done according 
to the above specifications, is effective in destroying adult stages and eggs of 
hodv lice (corporis). There is no shrinkage of woolens, (b) The high tem- 
perature recjuired in the drying tumbler was found to he essential for the 
destruction of the eggs, (c) The wash and rinse in gasoline was found effective 
in destroying active stages, but a large percentage of eggs will survive, (d) 
Ga.soline itself is of no value as an ovicide. Eighteen and seven-tenths per 
cent of the eggs in one test hatched after 54 hours immersion in gasoline. («) 
The gasoline emulsion soap was found to have little killing effect on eggs, even 
after 30 minutes immersion. 

CONSTRUCTION' OF DELOUSTNG PLANTS 

While the subject of elaborate delousing plants was taken up by the 
Surgeon General's Office in the spring of 1918,^^ the long delaj-s resulted in 
none being ready till long after the armistice. Considerable correspondence 
took place in the spring of 1918 with reference to the establishment of delousing 
plants at camps and ports of embarkation. This, it should be noted, was 
before the special section dealing with this subject was organized in the Surgeon 
General's Office.'" Owing to the diversity of recommendations, and the 
inadequacy of most of them, it was finally decided in the Office of the Surgeon 
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General to recommend construction of delousing plants in the United States 
in three sizes, these being capable of handling respectively 2G0, 80, and 48 men 
per hour.*' This rate was fixed mainly in each case by the sterilizer capacity. 
The type of plant to be constructed at a station depended upon the population 
and the rapidity of its movement. The plants recommended combined aU the 
pi'inciples of a satisfactory <Hsinfector, their design being based upon the habits 
of the louse. Copies of the plans were sent to the chief surgeon, A. E. F., in 
France. The construction of 45 of these deverminization stations was initiated 

by the following letter : *' 

August 9, 1918. 
From: Surgeon General, U. S. Army. 
To: The Adjutant General of the Army. 
Subject: Delousing plants. 

1. With reference to previous correspondence regarding the necessity for delousing 
plants at military stations, this oflRce has given the matter careful consideration by experts 
on the subject, and submits herewith plans for the construction of three types of delousing 
plants: (a) Large plant, capable of handling 2,600 men in 10 hours; (6) medium size plant, 
capable of handling 800 men in 10 hours; and (c) small plant, capable of handling 480 men 
in 10 hours. Only floor plans are attached hereto, the remaining plans and specifications 
being on file in the construction divi.sion. 

2. It is recommended that delousing plants be constructed as promptly as possible of 
the types indicated below at the stations named: 

(a) Large jilants at Camp Upton, Camp Dix, Camp Lee, Camp Meade, Camp Jackson, 
Camp Merritt, Camp Mills, Camp Travis, Fort McDowell. 

(6) Medium size plants at Camp Custer, Camp Devens, Camp Dodge, Camp Funston, 
Camp Gordon, Camp Grant, Camp Lewis, Camp Pike, Camp Sherman, Camp Taylor. 

(o) Small plants at Camp Beauregard, Camp Bowie, Camp Cody, Camp Fremont, 
Camp Greenloaf, Camp Hancock, Camp Kearny, Camp Logan, Camp Mac.\rthur, Camp 
McClellan, Camp Shelby, Camp Sevier, Camp Sheridan, Camp Wadsvvorth, Camp Wheeler, 
Camp .Johnston, Camp Hvunphreys, Camp Greene, Camp Eustis, Fort Thomas, Columbus 
Barracks, Jefferson Barracks, Fort Slocum, Fort Logan. 

3. Si)ecial plans have already been recommended for delousing plants at Camps Stuart 
and Hill. 

4. At commands not mentioned above it is believed that there is no necessity to construct 
elaborate delousing plants. Such occasional delousing as may be necessary at such stations 
ean be accomplished by extemporized means. 

5. The establishment of delousing plants of the sizes indicated, and at the ])oints men- 
tioned above, is considered essential not only for the delousing of troops going overseas, but 
also in preparation for the delousing of troops returning from overseas, with a view to pre- 
venting the introduction into this country of diseases now prevailing extensively abroad and 
which are practically unknown in the United States at the present time. These plants will 
also prove extremely useful for treating the large quantities of bedding and clothing which 
frequently require disinfection in a camp and for which facilities have hitherto been lacking. 

6. On May (i, 1918, this office made recommendation to your office that commanding 
generals of divisional cantonments and other large camps be directed to submit estimates 
for such delousing iilants as were considered necessary for their commands. A number of 
plans and estimates resultitig from this recommendation have been referred to this office 
for remark by the construction division. None of these is considered to be thoroughly 
.satisfactory. Since the writing of the above mentioned letter of May 6 the subject of 
delousing plants has been given intensive study by various experts, one of whom has had 
extensive practical experience witti military delousing plants in Serbia, Turkey, Bulgaria, 
Austria, and Russia. As a result of these studies it is now believed desirable to adopt 
standard types of delousing plants and to construct one at each of the points indicated 
above, regardless of the specific recommendations of local commanders. 
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7. Under military conditions delonsing is considered to he an essential element in the 
manitenance of general cleanliness and to he analogous to the providing of laundrv and 
bathing facilities. It is, therefore, assumed that delousing plants will be constructed 
equipped and operated by the Quartermaster Corps with funds pertaining to that corps' 
In camps where laundries have been provided it is thought that the delousing plant should 
be an adjunct to the laundry and should receive its steam supplv from the same power 
plant. 

For the Surgeon General: 

D. C. Howard, 
Colonel, Medical Corps. 

In order that each of tlio delousing plants might he adequate, certain 
definite principles were taken into consideration by the Surgeon General's 
Office, viz:*« (1) It should operate rapidly. (2) There should be a dirty side 
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and a clean side, absolutely separated except by passage tiirough the shower 
room or through the sterilizer. (3) There should be a barber shop. (4) There 
should be a shower room. (5) There should be a checking room. (6) Floors 
should be of cement to allow frequent washing. (7) There should be good light 
for examination. (8) There should be a separate toilet for clean and dirty 
men. (9) The building should be warm, but not too warm. (10) All men 
should go in one way and come out another, so as to keep the clean from 
mingling with the dirtj- men. 

The original plan suggested (as shown in fig. 77) provided a pressing 
room, but this was disapproved by the construction division, because it was 
thought it would be a duplication of machinery. The pressing room was 
recommended because it was anticipated that following steam disinfection of 
clothing some wrinkling would occur, which would render it unsightly. The 
construction division believed that the pressing machines already in the camp 
laundry would be adequate for this purpose, and as pressing was not directly 
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concoriKHl with delousiiig the matter was not further advocated by the Sur- 
geon General. Experience with delousing showed tliat a room devoted to the 
exchange of unserviceable garments for new ones was a valuable addition to 
the plant. Actually the arrangement of this room proved very important. 

The large size plant as designed could hanille about 6,000 men a day, 
working continuously, while the medium plant could disinfect about 1,900, 
and the small one 900." 



Plan fok the Operation of Delousing Plant.s 

The plan for the operation of the delousing plants was as follows:'" The 
man entered the receiving room with his barrack bag containing all his spare 
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Fn;. 77.— Lar^e (ieloiising phint.as <icsisne<l in the SurKcoii (lonerars OfTice ond constructed under the direction of the 

Construction Division of the .\rniy 

clothing. The leather material (shoes, belt, and hat), rubber, celluloid mate- 
rial, and money were passed in at the locker room. These articles wei'e rarely 
infested. The man received two numbered tags, corresponding to the num- 
ber of the locker, and then proceeded to the disrobing room with his barrack 
bag. Here he undressed and placed all his clothing in the bag, which was 
tied and numbered with one of the tags, the man retaining the other tag. 
The bag was placed in a carriage, which, when filled with bags, was pushed 
into the steam sterilizer. The soldier then proceeded to the barber shop. 
Before entering, the hair of the head, axilla, and pubic region, as well as of 
the body was carefully examined for lice and nits by a medical officer. This 
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was (lone under good illumination. Should nits he found he passed into the 
barber shop, where tlie hair was cropped. In order to remove the liair rapidly 
an electric hair-clipping machine was provided. If crab lice were found lie 
was shaved. Ft)llowing this he entered the shower room where a hath with 
soap and warm water was administered. Plenty of warm water was pro- 
vided and a liquid soap used, which could be painted on the individual l)y an 
attendant. Actually one man assisted another. The drying room came next, 
a table being provided for the clean towels and a basketfor soiled ones. Fol- 
lowing the sterilization of the bag of clothing it was returned to the man in 
the robing room, where he donned the sterilized garments as soon as they 
were cooled. The disinfector was provided with two carriages and a transfer 
track, so that one car could be loading or unloading while the other was in the 




EgKS of Pedkiilnx rorporis, lK.forc sterilizution 



disinfector. Following sterilization a vacuum was applied and the clothing 
was removed dry. In the exit room leather material, etc., was claimed by the 
owner. If lice or nits were found on examination, the leather material was 
treated with a lif[uid disinfectant. 

For delousing in the United States it was not considered necessary to 
disinfect shoes. In order that the personnel in the delousing i)lants might be 
protected from becoming vermin infested, a "louse-proof" suit was recom- 
mended. This was a one-piece uniform, which went over the clothing and 
shoes and was tied about the neck. Cotton gloves were sewed into the sleeves 
and so the entire body was protected. The uniform was sterilized after removal. 
In the general absence of lousiness in the United States such suits were rarelv 
used there.'' 
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Operation of Steam Disinfector 



The two main difficulties encountered in the use of steam under pressure 
are shrinkage and wrinkling of woolen clothing. It has been found that when 
the disinfector is properly operated no great shrinkage results, and if the cloth- 
ing is appropriately handled the amount of creasing is decidedly lessened. 
Without care the wrinkling is very serious. The chief measures for preventing 
WTinkling are suspension on hangers and careful folding of garments. The 
method of using sterilizers was as follows: " A preliminary vacuum of 10 inches 
was produced, obtainable in 2 to ^ minutes in the small sterilizer and in 3 to 4 
minutes in the large apparatus. This insured penetration of the steam through- 




Fk;. 7'J.— Same as Figure 78, after sterilization 

out the load, an important factor in sterilizing large amounts of clothing. The 
live steam was turned into the chamber at a ])ressure of 1 .5 jjounds. The steam 
pressure was maintained for the following 15 minutes, being held at 12 pounds, 
except for the first 2 or 3 minutes required at the beginning to reach this pres- 
sure. The steam was then shut ofF and a drying vacimm produced and held 
for 10 minutes, reaching a maximum of 10 inches. The entire sterilizing 
process occupied a minimum of 80 minutes, but under low pressure in the boiler 
might be extended an additional 6 or 8 minutes. The garments came out 
practically dry. The plan of allowing 15 minutes exposure to live steam at a 
pressure of 12 to 15 pounds was generally found to be effective. Efficiency 
tests with both large and small sterilizers usually developed at 15 pounds steam 
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pressure in the sterilizing chamber a temperature of 121° C. or 250° F. Several 
factors operate to render the temperature lower than this in the center of the 
mass of clothing rolls, the main ones being the resistance of the air and of the 
fabrics to penetration. The former factor is offset by the preliminary vacuum; 
the latter was evident only in large loads. To insure penetration to the 
center o[ the mass the bags of clothing must not be packed tightly in the 
carriage. Open-mesh bags are preferable to the ordinary barracks bags. 

RESULTS OF PREEMBARKATION VERMIX INSPECTIONS OF TROOPS LEAV- 
ING THE UNITED STATES 

Before troops were permitted to board ship for overseas, an inspection 
was made to exclude all cases of infectious disease (including venereal) and 
vermin infestation. Owing to the fact that troops were embarking so rapidly, 
it was impossible to make careful vermin inspections. At Newport News, 
during August, September, and October, 1918, 118,872 men (in part negroes)' 
were examined, and 727 cases of lousiness were reported (including the three 
types), or about 0.6 per cent. It will be noted that this figure is considerably 
lower than those obtained at the examination made by a representative from 
the Surgeon General's Office, who found 0.6 ])er cent of white troops and 42 
per cent of colored troops infested. This was in June, however, when neither 
methods nor facilities were nearly as good as they were later.^^ 

Preembarkation vermin inspections at Hoboken, N. J., were conducted 
in essentially the saipe manner as at Newport News, Va. In 1918, 684,710 
were examined, with the detection of 4,609 cases of lousiness, divided as fol- 
lows: P. pubis, 4,5.54; P. corporis, 52; /■". capitis, 3, or about 0.6 per cent of 
infestation.'" 

Table 27 indicates the degree of infestation among troops passing through 
Camp Mills an<l embarking from Hoboken, N. J. It should be noted that 
troops were being handled rapidly during the period indicated and that careful 
vermin inspections were impossible, exce])t with greatly increased ])ers(uniel. 
It was found that the degree of infestation increased with the num])er of colored 
troops examined. 

Table 27. — Degree of infestation in troops passing through Camp Mills" 



Month. 1«18 



June 

July 

August 

September 
October... 
November. 



Number 
examined 


P. 


P. 

corporin 


P. pubis 


Scabies 


34,612 
123, 147 
l(M,fi08 
B5, 715 
3.5,222 
5, .571 


I 
1 


« 
33 
8 
fi 
2 


188 

,532 

1.382 

1,.596 

273 

26 




131 
52 
65 
31 
2 















PROGRAM CARRIED OUT FOR HANDLING THE LOUSE PROBLEM AFTER 
THE SIGNING OF THE ARMISTICE 

With the signing of the armistice, practically all construction at home 
camps, including that of the delousing plants, was discontinued. Now the 
possibility of the early return of troops in great numbers rendered the delous- 
mg problem one of great importance with reference to the possibility of intro- 
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tlucing vermin infestation and louse-borne diseases into tlie United States. 
Typhus fever was epideniie in parts of Europe; eases of trench fever were 
occurring in great numbers and had already been imported into England. 
Since endemic typhus fever (Brill's disease) is probably always present in the 
United States, it was feared that tlie introduction of large numbers of vermin- 
infested soldiers might lead to a greater number of cases of this disease, with a 
possible increase in its virulence. Consequently, on November 20, 1918, the 
Surgeon General addressed the following letter to the Chief of Staff:''" 

1. The elimination of lice among troops returning from Europe is the most important 
sanitary problem now confronting the Army. If vermin infestation is once introduced in 
civil communities, it is almost impossible to eradicate it. Hotel proprietors in New York 
City have already complained about infestation brought into their hotels by soldiers, while 
the commissioner of health. New York City, has been reported to have said that we have 
more to fear from vermin infestation brought in by troops than from an epidemic of influ- 
enza. It is a-ssumed that about 10 i)or cent of the returning troops are vermin infested. 
This percentage will be greatly increased as larger bodies of men from the front areas in 
France are brought back, unless projjer precautionary measures are promptly taken. 

2. Typhus fever, a louse-borne disease, has already made its appearance in Greece. 
This disease is very common also in Serbia, Bulgaria, Turkey, and Russia, while trench 
fever, another louse-borne disease, is very common in France. Typhus fever is a disease 
of winter months, and there is a real danger that with the present impoverished condition 
of the populations in Europe the disease may become epidemic, and thus seriously menace 
our own country. It is necessary, therefore, to .safeguard in every possible way the popu- 
lation in the United States from louse infestation and louse-borne diseases. 

3. Delousing plants have been authorized for many of the large camps and cantonments 
in the United States, and are actually under construction at the ports of embarkation, 
Hoboken, N. J., and Newport News, Va., and adjacent large camps. If delousing is done 
on this side only, the inflicatioiis will not be met. If infested troops are placed on ships, 
crews will become infested, and infestation spread to others, due to crowded conditions on 
transports. On arrival in the United States infestation will spread to inspectors and others 
coming in contact with them on trains, cars, and boats carrying them to their respective camps. 
General infestation of civil communities in the United States will occur unless thorough 
delousing is done on the other side before troops are embarked, and again after arrival in 
the United States. 

4. Information has been asked for by cable concerning the facilities available or {pro- 
curable in France for delousing of returning troops. No reply has yet been received. If 
facilities are not available, they must be supplied from this side with as little delay as prac- 
ticable. It is recommended that necessary orders be issued that no troops be returned 
from Europe hereafter until thoroughly deloused prior to embarkation; further ample facili- 
ties should be provided for universal delousing at ports of debarkation in the United States 
of all troops immediately upon arrival in the United States. 

5. It is recommended further that instructions be communicated to the commanding 
generals, ports of embarkation, Hoboken, and Newport News, that all military personnel 
arriving at their respective ports from Europe from this time on be promptly deloused after 
arrival before being released and permitted to leave for other stations. It is understood 
that extemporized facilities can handle returning casuals at the ports of Hol)oken and New- 
port News, and while this arrangement is not wholly satisfactory it is the best that can be 
done until facilities are [irovided for delousing on the other side. 

Realizing the importance of this matter, a meeting was called by the General 
Staff at which were representatives from the Surgeon General's Office, Bureau 
of Medicine and Surgery of the Navy, United States Public Health Service, 
General Staff, construction division, and Quartermaster General's Office. 
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It was the opinion of the conference that (leU)using should be performed in 
Europe before troops embarked for horne, this being very essential from the 
standpoint of prevention of louse-borne diseases. However, the Surgeon 
General, who had recently returned from an inspection in France, stated that 
there were not sufficient facilities abroad to do this work thoroughly, and even 
if the equipment were there it was more than likely that it never could be made 
100 per cent efficient. The conference, therefore, indorsed the reconunendation 
of the Surgeon General that facilities for delousing be established at all ports 
in the United States which would be used for debarkation of troops. It was 
further recommended that all troops be placed in detention for 14 tlays prior 
to embarking from Europe. °' It was believed at the time that these steps 
were most important for protecting the health of the citizens of the United 
States, and that the delays which might be occasioned by such procedures were 
of no importance as compared with the extreme desirability of preventing the 
introduction of contagious diseases and dissemination of vermin among the 
civilian population. As a result of this conference, the following cablegram was 
sent to General Pershing on November 26, 1918: " 

To prevent introduction louse-borne diseases in United States essential that perfect 
delousing of troops and casuals be performed before embarking. Sterilizers will be sent as 
soon as possible if necessary. In the meantime, use sucli facilities as you can i)rocure. Also 
necessary place all troops under observation in detention for fourteen days before eml)arkation. 

(Signed) March. 

In brief, the plan decided upon was that all troops were to be detained at 
foreign ports for two weeks and deloused before embarking; that they were to 
be examined and if necessary deloused on transports; and that universal delous- 
ing was to be practiced at debarkation camps in the United States.'' " 

Information was then obtained from the chief of embarkation regarding 
the ports to be used, the points to be designated as debarkation camps, and the 
probable number of troops to be debarked in any port at one time.''' New 
York, Newport News, Boston, and Charleston were designated as debarkation 
ports, and Camp Devens, near Boston; Upton, Mills, Merritt, Dix, near New 
York; Lee, Hill, Stuart, Eustis, near Newport News; and Jackson, near 
Charleston, as debarkation camps. Arrangements were to be made for han- 
dling 10.000 troops a day at New York, 5,000 at Newport News, Va., and 2„500; 
troops a day at Boston and Charleston. In compliance with instructions from 
The Adjutant General the Surgeon General recommended in the following letter 
the construction of delousing plants at all of the above-mentioned points which 
were not already being provided for:'^* 

NOVEMBEK 29, 191.S. 

From: The Surgeon General of the Army. 
To: The Chief of the Construction Division. 
Subject: Delousing plants. 

1. In indorsement of the War Department, dated November 20, 191S, this office is 
directed to take up and arrange the necessary details for the procurement and placing of 
equipment with the construction division for certain delousing plants. From information 
gained from the chief of embarkation, copy of letter attached hereto, it will be necessary 
to erect delousing plants at Camp Devens, Merritt, Mills, I'liton, Stuart, Hill, Lee, Dix, 
and Jackson. 

'See Chap. Xn, Sec. U, this volume. 



396 



SANITATION 



2. The Secretary of War had previously ajjproved the coiistructioii of deloushig plants 
at various camps, but their construction was stopped on November 11. Since then the 
construction of delousing plants at Camps Merritt, Mills, Hill, and Stuart has been resumed. 

3. In addition to the plants now under construction at Camps Merritt, Mills, Hill, and 
Stuart, it is recommended that large-size delousing plants, capable of accommodating 2,600 
men in 10 hours, be erected at Camp Devens, Upton, Lee, Dix, and Jackson. .\ smaller 
plant, capacity 800 men in 10 hours, must be provided for Camp Eustis. 

4. As universal delousing of all troops returning to this country will be required at the 
debarkation camps, it is urged that this construction be expedited in every way possible. 

For the Surgeon General: 

D. C. Howard, 

Colonel, Medical Corps. 

It is appropriate to state here that much delay had attended the efforts of 
the sanitary authorities, prior to the armistice, to obtain the construction of 




Fii;. 80. — Delousing plant at a debarkation camp, Camp Mills, Long Island 

delousing plants at the camps in the iminediate vicinity of the ports of embarka- 
tion, viz, Hill, Stuart, Newport News; Merritt, and Mills, New York. Since 
largo fixed steam sterilizers, such as were contemplated for the permanent plants, 
were diflicult to obtain on rush oinlers, improvised plants were now rapidly 
provided at the more important points of debarkation, so far as this had not been 
done already, and the construction of the permanent establishments was 
expedited. The improvised plants were roughly housed and used batteries of 
portable sterilizers on wheels, many of which were available for issue as they 
were then in stock at Army supply depots. 

Since the facilities at European ports were not adequate for perfect delous- 
ing, as the next step it was supplemented by examinations and delousing on 
transports. The following directions were issued to transport surgeons:" 
(1) All troops were to be examined for vermin by a medical officer soon after 
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sailing. (2) This procedure was to be repeated in six days. (3) All troops were 
to examine their clothino; daily for lice. (4) All cases of vermin infestation 
were to be treated on board. (5) Medical officers were to examine cots, 
blankets, etc. (6) Report was to be made to the port surgeon regarding 
the results of the foregoing procedures. 

On arrival in the United States all troops were again put through the 
delousing process at de})arkation camps ^'■■' (Uevens, for Boston; Upton, Mer- 
ritt. Mills, Dix, for New York; Lee, Stuart, Morrison, Army supply base, 
Norfolk, for Newport News: Hill, Eustis, and Jackson, for Charleston), which 
Were located comparatively close to the ports of arrival. For delousing nurses 
and other female civilians facilities were provided in debarkation hospitals 
either in or very near to the port.'" Like arrangements were made for all male 




-Improvised delousing plant at Camp Mills, Long Island 

civilians traveling on troop ships. Arrangements were made to prevent 
friends, relatives, and othere from meeting transports at the docks, and the 
organizations on board were immediately moved to the debarkation camps. 
Furloughs and leaves of absence were not granted until after the process of 
delousing was completed. 

In order to follow up the effectiveness of the above procedures, all hos- 
pitals in the interior were required to report to the Surgeon General any infesta- 
tion fouml among patients arriving from port hospitals, and all camp examining 
hoards were to note the degree of infestation found in troops at the time of the 
physical examination made prior to separation from the service. Reports of 
the result of vermin examinination as conducted at the debarkation camps 
were submitted to the Surgeon General's Office, whence any of special signifi- 
cance Avere referred to the chief surgeon, A. E. F., for his information. 



398 



SANITATION 



ADMINISTRATIVE DETAILS OF DELOUSIXG ON DEBARKATION 



The actual delousing of returned soldiers presented many difficult problems. 
The fii-st had to do with keeping troops away from civilians upon their arrival 
m the United States. Friends ami relatives were anxious to meet their returning 
loved ones at the piers. The danger of the resulting contact was foreseen, and 
orders were issued preventing anyone from going on the piers except medical 
and administrative officers and Red Cross personnel. Likewise, troops were 
not allowed to parade in the various cities on their arrival until they had been 
deloused in camp. 




Fig. 82. — Steam sterilizer. Note transfer traclcs 



The possibility had to be considered of spreading infestation on trains 
running between the ports and the debarkation camps. Although lice ordi- 
narily do not leave the host, nevertheless there was a possible danger of an occa- 
sional louse being deposited in a railway coach. All cars were carefully cleaned 
mechanically by vacuum cleaners after each trip. This subject assumed little 
importance save at the post of Charleston whence troops had to be sent directly 
to Camp Jackson. 

The main difficulty was encountered when the troops reached the debarka- 
tion camps, where it was essential that they be deloused as quickly as possible 
to prevent congestion and in order that demobilization of units might finally 
be promptly accomplished. The facility with which troops could be handled 
depended in large part upon the nature of the camp and its delousing equip- 
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ment. The ideal plan was U< have the ciimj) divided into a ''elean" an<f 
''unclean" area, and upon arrival to place troops in " unclean" barracks and 
following delousing to transfer them to "clean" barracks. Pressure for space 
was so great that this was rarely actually accomplished. All barracks were 
kept clean and are not believed to liave been a factor in the spread of lice. 
At times to handle the large number of troops debarked at practically one time 
It became necessary to place three shifts of men in the delousing plants so tliat 
the work could go on continuously. Although it was the view of the Surgeon 
General that delousing was a function of the Quartermaster Departnu-nt (see 
par. 7, letter of August 9, li)18, already quoted), it became necessary at most 
camps to man the plants with ollicei-s and enlisted men of the Medical Dejiart- 
ment. Ultimately, with the discharge of Medical Department enlisted men, 
they were, in whole or in part, replaced by employees of the utilities. 




Fir.. 83.— Sterilizer room in improvised deiousini! j>liint, Ciinip Mill's 



PRINCIPLES GOVERNING DELOUSING PROCEDURES 

The question as to the delousing agent to be employed Was of the utmost 
importance. Fumigation methods were disregarded because of their uncertain 
action, particularly on nits. Heat was considered the method of choice, steam 
being employed rather than dry heat for the reastms set forth below. 

Three factors which should be considered in a study of delousing procedures: 
(1) The destruction of lice. (2) The destruction of eggs. (3) The destruction 
of the virus of louse-borne disease, which may be present in the body of the 
lou.se and possibly in the egg. If it had been possible to determine whether the 
lice Were infectiv^e or not, less stringeiit measures would have been necessary. 
Since this was impossible, it was safer to assume that all lice were carriers of 
disease-producing organisms. 
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The viru.s of relapsing fever is a spirochete, that of typhus fever is thought 
to he a hacilkis, an<l that of trene]i fev(>r, although unidentified, is known to 
be destroyed at 70° 0. in a period of 30 minutes. A perfect delouaing agent 
should be one that will destroy these organisms as well as lice and eggs For 
the destruction of bacteria dry heat at 150° to 160° C. is necessarv, a tempera- 
ture Winch would disintegrate woolen materials. Nuttal says,-'"^ " Hot air at 
higher temperature exerts an injurious effect on woolens, thus 104° C. acting 
for four hours, while but slightly yellowing white flannel, does not affect its 
tensile strength, but if exposed at 127° C. for one-half hour flannel yellows, 
then becomes brittle. At higher temperatures hot air is liable to overdry 
fabrics, so that they become brittle." In discussing the relative merits of hot 
air and steam, Nuttall says:*^' "Steam is greatly superior to hot air as ordi- 
narily employed when it comes to disinfection of material harboring pathogenic 
bacteria. Stagnant hot air is inadequate for the purpose, unless a high tem- 
perature IS used, and this injures the articles exposed. Therefore, since steam 
accomplishes both the destruction of bacteria and lice it has the advantage of 
fulfilling a double purpose." 

The American lied Cross commission on trench fever notes that "^ "On 
account of the practical importance of the thermal death point of the trench- 
fever virus in connection with the sterilization of clothing, exjieriments were 
undertaken to determine the temperature at which the virus is destroyed in 
the infected louse excrement. It was found that the virus resists a temperature 
of 60° C. moist heat for 30 minutes. Obviously, therefore, a temperature of 
55° C. for 30 minutes, which destroys the louse and its ova, does not suffice 
to destroy the virus of trench fever, which may be present on tlie underclothing 
of trench-fever patients." 

The second point in favor of steam is that its penetration is much better 
than tliat of dry heat. This has been shown by the experiments of Koch, 
Gaffky, and Loeffler.'" Hiss and Zinsser " note that, apart from the actually 
greater efficiency of moist heat when compared with dry heat of an equal 
temperature, an advantage of great practical significance possessed by moist 
heat hes in its greater powers of penetration. An experiment carrie.f out by 
Koch and his associates illustrates this point clearly. 



Agont 



Temper- 
ature- 
applied 

(° C.) 



Time of 
applica- 
tion 
(hour.s) 



Temperature (° C.) reached 
within mass of linen 



Hot air. 
Steam . . 



20 
thick- 
nesses 



130-140 
90-106.3 



40 
thick- 
nesses 



72 
101 



100 
thick- 
nesses 



Below 70 
101.5 



Result 



Incomplete sterilization. 
Complete sterilization. 



In discussing the value of dry heat, the surgeon at Hoboken, N. J..^* 
reported that exhaustive experiments with the use of dry lieat for delousing 
were carried out under the direction of his office, and the conclusion was reached 
that this method was imperfect and impractical. 
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RESULTS OF VERMIN EXAMINATIONS MADE ON TRANSPORTS AND \T 

PORTS OB' EMBARKATION 
Table 28 shows the results of vermin examinations conducted during 
tlie voyage on transports arriving at Newport News, Va., and also the results 
of exammation of the same troops after debarkation at Newport News. Tlie 
t^le indicates that only a part of the infestations were found by medical 
officers on tlie slui)s. It further indicates tliat the universal delousing practiced 
at foreign ports was not perfect, thus emphasizing the wisdom of repeatincr the 
delousing process in the United States. " 

, Table 28. — Degree of infestation found on certain troop shipa ^» 



Name of transport 



U. S. S. New Jersey 

U. S. S. Vermont 

Rijndam ,.,. 

Princess Matoika 

Pastores 

Kroonland. 

Pocahontas 

Georgia .., 

Huron 

Rhode Island 

Virginia ' 

Michigan 

Martha Wasliington 

Buford _ 

Nansemond.. 

De Kalb .S'_\ 

Aeolus 

Zeelandia 

Ohio.. ..-'...'. 

New Jersey I,, 

Louisiana ,'" 

South Carolina 

Santa Teresa V. 

Rijndam 

Princess Matoilca. 

Finland 

Kroonland '. 

New Hampshire 

Pastores 

Kansas ,.,. 

Georgia ^ 

Grant 

Rhode Island , 

Rijndam 

New Hampshire 

Madawaska 

Connecticut 

Martha Washington. 

Powhatan _ 

Virginia 



Port of embarkation in 
Europe 



Brest... .. 

do 

St. Nazaire. 
-do. 



Bordeaux... 

St. Nazaire., 

Bordeaux 

Brest... 

St. Nazaire.- 

Brest 

do 

do 

Bordeaux 

do 

St. Nazaire.. 

do 

do 

do 

Brest.... 

do.. 

do 

do 

St. Nazaire.. 

do 

.do 



-do.. 



do... 
Brest.... 
.-.-do... 
.---do... 
..-.do... 

do... 

--..do,- 



do 

do 

St. Nazaire.. 

Brest 

Panillac 

St. Nazaire.. 
Brest 



Date of 

arrival 

in 

United 

States, 

1919 



Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
...do. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
..do.. 
...do.. 
Mar. 
Mar. 
.do.. 



Mar. 
Mar. 
..do. 
Mar. 
Mar. 
..do. 
Mar. 
Apr. 
--do. 
Apr. 
Apr. 
Apr. 
May 
May 
...do. 
May 
May 
...do- 



Number 

of 

troops 



l.OO.'i 
1,004 
1,830 
1,900 

186 
2,888 
2,743 
1,062 
2,898 
1,031 
1,046 
1,039 
2,578 
1,220 
6,328 
1,209 
3,575 
1,817 

778 
1,074 

992 
1,026 
1,820 
2,965 
3,303 
3, 455 
2,934 
1,245 
1,534 
1,221 
1,146 
5,037 
1,025 
2,921 
1,311 
2,650 
1,282 
3,103 
2,406 
1,3.59 



Per cent of lousi- 
ness found- 



On ships 
during 
voyage 



2.6 

.4 
2 

2.6 
6 

.17 

.03 

.18 

.76 
3.3 
8.7 
2.3 

1.5 
1.8 
1.7 

.8 

.6 
5.7 
9.9 
1.4 
2.8 
1.8 

.3 

.8 

.43 

.3 

.08 

.65 

.5 

.7 

.28 
1.8 

.2 

.15 
2.6 
2.6 


.16 





2.1 

1.5 
.7 

3.2 
.88 
.58 
.37 
.34 

4.7 

9.3 

3.8 
.03 

4.9 

1.9 
.9 
.19 
.33 

3.7 

5.6 

2 

2.4 
.2 
.35 
.3 
.49 
.23 
.72 

1.2 
.08 
.3 
.3 

1.36 
.24 
.8 
.22 
.8 
.45 
.04 
.51 



RESULTS OF EXAMINATION OF CERTAIN MILITARY PERSONNEL ON 
ARRIVAL IN THE UNITED STATES 
These examinations when made were conducted at the debarkation camps 
but since universal delousing was practiced regardless of results, search for 
vermin was not required at all these camps. Some ports made careful examina- 
tiojis with a view to obtaining statistics regarding the degree of infestation 
among troops arriving in the United States. Table 29 shows the results amon«r 
troops, patients, and civilians arriving at Newport News, Va This table 
indicates that with the advent of warm weather and as better facilities were 
provided for delousing at foreign ports, lousiness was reduced; also, that lice 
upon patients were more common than among troops for the correspondin<^ 
period. * ° 

40081°— 26t 26 
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Table 29. — Degree of infestation in personnel arriving at Newport News, Va.*' 



Month 



December. 



Number 

of 

troops 



Number ' Number 

of I of 
patients , civilians 



January ".. 
February.. 

March 

April 

May 



3,704 



21, 536 
30,657 
41, 528 
15,040 
45, 820 



5,646 
4,412 
6,545 
2,368 
4,498 



234 



Per cent Per cent 
infested infested 
troops patients 




1.04 

.5 

.3 



Per cent 
infested 
civilians 



■ One contingent of troops showed 42 per cent infestation. 



Tables 30 and 31 give the result.s of inspections of returning troops arriving 
at Hoboiien, N. J., and at Gamp Mills, N. Y. 





Table 30.— Degree 


of infestation in troop 


s arriving at Hoboken, N 


.J.*' 




Month 


Number 
examined 


Number 
infested 
with P. 
capitis 


Number 

infested 
with P. 
corporis 


Number 

infested 

with P. 

pubis 


Per cent 
infested 

(all 
types) 




1018 






23,754 

25,590 
42, 462 
112,165 
112, 952 


3 



4 
3 

7 


204 

1,760 
1,060 
1,630 
1,807 


155 

352 

220 

2,322 

1,356 


1.5 


January " .. 


1919 






8.2 


February ».. 


3 
3.6 


April 


2.8 







» In January a certain contingent of men showed 42 per cent infestation. 
^ In February a certain contingent of men showed 21 per cent infestation. 



Table 31. — Degree of infestation in troops arriving at Camp Mills, N. y.*' 



Month 



Number 
Number infested 
inspected with P. 

corporis 



December. 



January... 
February. 

March 

April 

May 



25,398 
18,865 
43, 839 
5.5, 489 
71, 274 



,878 
758 
84,'i 
457 
237 



Per cent 
P. cnrpo- 



6.6 
4.01 
1.92 
.84 
.33 



Total 238,210 



4, 179 



1.75 



Number 




Number 


infested 


Per cent 


infested 


with 


P. pubis 


with 


P. pubis 




scabies 



Per cent 

scabies 



153 


0.67 


150 


372 


1.46 


78 


169 


.89 


56 


677 


1.54 


230 


678 


1.04 


156 


881 


1.09 


178 


2,930 


1.22 


848 1 



.26 
.52 
.28 
.24 



.35 



In order to show the divergence in results obtained at examinations made 
in different camps among troops arriving in the same month, all such arrivals 
being at New York, the following table is given for the month of April, 1919: 

Table 32. — Differences in degree of infestation found at certain New York camps during 

same month (April, 1919) *" 



Camp 



Mills 

Merrill 

Upton 

Hoboken (casuals) 



Number 
inspected 


Per cent 
P, capitis 


Per cent 
P. corpo- 
ris 


Per cent 
P. pubis 

1 


48, 178 
32, 854 
29,641 
2,279 





.003 



0.75 
.024 
4.87 
1.14 


1.20 
2.60 
.10 

.96 1 



Per cent 
scabies 



a26 
.009 
.56 
.42 
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The diverse results obtained at tlicse camps were probably due to a variety 
of causes. The degree of infestation aniong the commands in France doubtless 
varied materially, depending upon the character of service and the attention 
given to the presence of lice at the station or in the organization. Probably 
some commands were dcloused more cojnpletely than others before em])arkation. 
The efforts made to tietect and destroy lice while en route to the I'nited States, 
of course, were not equal on all ships, and units which had been negligent in 
this regard in France very possibly continued to be careless during the voyage. 
Finally, the thoroughness of the vermin examination at the debarkation camps 
in this country was not the same at all times and in all places. Note, however, 
in this case all the camps were under the same medical administration. 

Table 33 has been prepared to show the results oi vermin examinations of 
a limited number of soldiers as conducted at a port in France, repeated on the 
transport, and as again carried out at a camp in the United States. The figures 
might be taken to indicate either that vermin inspections are verj' unreliable 
or that infestation rapidly spreads under the conditions existing on shipboard. 
Probablj- both factors were concerned. Note after these men had been exam- 
ined twice by medical officers, 3.8 per cent were found vermin infested in camp. 

Table 33. — Results of repeated vermin examinations during a period of three weeks *' 





Number found infested with I 


Number 




lice 






On 

u. s. .s, 

Susque- 




esamined 


At St. 


At Camp 




Nazaire, 


lianna. 


Mills, 




Jan. 16, 


Jan. 18. 


Feb. 3, 




1919 


24,30, 
1919 


1919 


154 





4 


2 


149 





2 


10 


152 





1 


2 


154 





3 


11 


150 





3 


6 


142 





1 





146 








3 


144 





4 


11 


236 





(") 


9 


1,427 


' 


18 


M 



"No report . 

An analysis of the results of vermin examinations, as shown above, indi- 
cates how unreliable such procedures may be. The hypothesis that in a 
command only those who are found vermin infested should be dcloused is, 
therefore, fallacious. The practical conclusion reached was that when infes- 
tation is at all prevalent, universal delousing of all men should be practiced, 
httle reliance being placed upon the results of inspections. 

Troops arriving from various foreign points showed infestation irrespective 
of the port from which they debarked. Organizations coming from England 
were infested as well as those from France. The results of certain inspections 
are shown in Table 34. 
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Table 34. — Prevalence of lousiness among men sailing from various foreign points *' 





1918 








1919 










Port 


December 


January 


February 


March 

In- In- 
spected fested 


.\pril May 




In- 
spected 


In- 
fested 


In- 
spected 


In- 
fested 


In- ; In- 
spected! fested 


In- 
spected 


In- 
fested 


In- 
spected 


In- 
fested 




17,996 
1,162 
4,196 


112 
27 
221 


481 

298 

22,168 

2,440 


26 

41 

1,835 

148 


















364 2 
25, 181 943 
3. 561 66 










Brest - 


14, 609 870 
2,296 23 


26,664 
9,677 
2,652 

14, 277 

367 

1,852 


596 

96 

71 

361 

3 

8 


47,916 
8,616 
6,388 
8,788 
856 
1,819 


776 
96 




1,478 1 8 7.98.3 265 


85 










5, 005 104 
1. 745 42 


175 


Le Havre ' 






482 1 26 


n 


Pamillac 






15 















Officers were dcloused only when found infested, but all officers were 
required to he examined at the delousing station. Table 35 illustrates the 
advisability of examining officers, the table showing the results found at one 
camp during two months. 

T.\BLE 35. — Results of examination of commissioned officers *" 





Number 
examined 


Number infested with— 


Date 


P. capitis 


P. cor- 
poris 


P. pubis 


Scabies 


December, 1918 - .. .- 


710 1 
694 ; 


7 
6 


17 
15 


4 




3 













In nurses and female civilians arriving in the United States no cases of 
investation were found in 3,156 examined during January, February, and 
March, 1919, at Hoboken, N. J. 

Vermin infestation among overseas patients arriving at the debarkation 
hospitals was often more common than among troops arriving at the camps. 
This was probably due to the difficulty of completely disinfesting certain 
patients. In many instances it was found that vermin were carried in the 
dressings and casts. On arrival in the United States all ambulatory patients 
were deloused prior to being sent to the wards. The admitting department 
usually was so arranged that walking patients passed from the receiving room 
to the property room, thence into the barber shop and the bathroom, and 
finally into the examining room. The patient appeared before the examining 
medical officer in a cleanly condition and was sent on to the ward. All bed- 
ridden cases were bathed and cleansed in the wards. Clothing of patients was 
steam sterilized and stored. 

Tables 36 and 37 show the number of infestations among patients arriving 
at Newport News and Hoboken. By reference to Table 29 a comparison 
between the degree of lousiness encountered in patients and troops arriving at 
the same time of the year can be made. 
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Table 36. — Vermin infestation among patients received at debarkation hospitals in New York " 



Date 


Number of 
of patients 
examined 


Per cent 
of infesta- 
tion 


1918 
December 


5,896 

5, 846 
4,412 
6,545 
2,.?68 
4,498 


10 

1.5 
1 

.5 



1919 
January _ 


February 


March .. . 


April 


May 





Table 37.~Vermin infestation among patients received at debarkation hosnitals at Newvorl 

Neios " 



Date 



1918 
December 

1919 

January 

February 

.March 

-\pril , 



From France 



Number 
examined 



Number infested with- 



/*. capitis 



8,165 
8,758 
17,493 
15,166 



P. cor- 
poris 



321 
42 

148 
18 



P. pubis 



From England 



Numlaer infested with — 



Nural^r 
examined 



P. capitis 



170 ] 3,102 



57 1 
14 I 



37 



2,093 
572 



P. cor- 
poris 



P. pubis 



It will be noted that with the advent of warm weather and the establishing 
of better delousing facilities at foreign ports vermin infestation gradually 
<lisappeared in patients. 

Table 38 shows the results as regards presence of vermin which were ob- 
tained during examinations of soldiers who were about to be discharged from 
the service. Fnder the heading of "infested" are included the three types of 
lice. These examinations were not made with special reference to lousiness 
and the garments were not inspected at all, so presumably some cases of slight 
infestation were overlooked. 



'\\\BLTi 3S.~N umbers found vermin infested at physical examination prior to demobilization*'' 



Months 



1918 

November 

December 

1919 

January 

February 

March.. 

-\prll._ 

May _ 

June _ 

TotaL 



Number 
examined 



81, 594 
447,684 



442,719 
223,386 
24^828 
280,632 
375, 160 
408,962 



2, 500, 665 



Number 
found in- 
fested 



2 
33 



15 
12 
10 
15 
15 
29 
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RESULTS OF DELOUSING 

A study of tho foregoing tablos clearly indicates the soundness of the policy 
adopted by the Surgeon General in handling the louse problem, viz, universal 
delousing before leaving Europe and after arriving in America. If delousing 
at foreign ports alone had been relied upon, a large number of vermin-infested 
men would have been scattered throughout the United States after discharge 
from the Army. Had delousing been practiced only on this side, the infesta- 
tions would doubtless have increased greatly in number and degree during the 
voyage, with the probability of spread to the crews of the ships and with added 
difficulty in handling the situation at the debarkation camps. 

On referring to Table 38 it will be seen that from November, 1918, to June, 
1919, among 2,500,665 men examined physically and discharged from the service 




Fig. 84. — Entrance room, ("amp Mills tlelousing plant. Coat hangers on wall 

only 131 infested individuals were found. This includes all three types of 
lice, most of the infestations being Pediculus puhis. Considering that overseas 
organizations started from active field service with 90 per cent infestation in 
some months, the final result achieved is gratifying. 

Not all of these two and one-half millions men were overseas troops, 
however, some having served only at home. Although typhus fever and trench 
fever were prevalent in Europe, not a single case of a louse-borne disease was 
brought into the United States by returning troops. 

The following account of the operation of the delousing plant at Camp 
Mills, Long Island, gives a very good idea of the operation of delousing plants 
of the disembarkation camps of the several ports of disembarkation. 
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CAMP MILLS (IIOBOKEN) (KEPOUT UP TO JUNE 18, 1919)^" 

While this station was serving as an emharkation camp all louse-infested 
troops were treated by their own organization under supervision of the camp 
surgeon. In July, 1918, a small delousing plant was erected in the detention 
camp for the handling of such men. The following instructions were issued 
by the camp surgeon : 

Lice. — Organization surgeons will make every effort to eradicate liee from their com- 
mands. At each daily inspection of troops they will make careful search for cases of lice 
infestation, in compliance with G. O. ,51, port of embarkation. All men infested with 
lice will be sent without delay, under charge of N. C. O., to the delousing station at the 
detention camp for treatment. All clothing and bedding, including jjersonal clothing, 
blankets, bed sacks, and barrack bags, will be sent with the men for sterilization. In cases 
of body lice, all men in the .same tent, together with their clothing, will be sent. \ list 
giving names, rank, organization, and kind of lice infestation (wliether body, pubic, or head 
lice) will accompany the men sent. 




Fig. 85. — Disrobing room, Camp Mills delousing plant 

Two delousing stations were at this camp for the treatment of troops 
returning from abroad. The first contingent of overseas troops arrived on 
December 4, 1918, and up to June 1, 1919, a total of 2.38,219 troops had been 
delouscd. The improvised plant was equipped with shower baths, a dressing 
and drj'ing room, and 20 portable steam sterilizers. The large permanent 
plant, with a capacity of about 5,100 per day, was completed and running on 
February 16, 1919. It was first operated continuously, using three shifts of 
eight hours each. Eight officers, 19 noncommissioned officers, and 207 other 
enlisted men were employed to run the plants, with 7 officers, 1 noncommis- 
sioned officer, and 18 enlisted men added for medical inspection. Subsequently 
the operation was carried out by two shifts of civilian laborers under the control 
of the quartermaster, but supervised by the camp surgeon. In order to meet 
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certain local conditions, additions were made to the permanent plant so that 
the normal capacity became 6,600 men per day and this could be increased 
under pressure to 7,150. 

The delousing process was carried out as follows: Upon entering the door 
each soldier was given a barrack bag. He then passed into the dressing room, 
taking a seat and placing his clothing and blankets on the floor in front of him. 
The men wore called to attention and given careful instructions in regard to 
arranging their garments in the bag. The blankets were folded twice, once 
lengthwise and once crosswise, and laid on the floor. The overcoat was folded 
once lengthwise inside out, collar turned up and sleeves laid flat, and placed 
on top of blankets. The blouse was folded in the same manner and laid on 
top of the overcoat, and the breeches, folded together lengthwise, were placed 




Fig. 86. — Examination by medical officer, Camp Mills delousing plant. All names checked off 

upon the blouse. The blankets and clothing were then rolled, beginning at 
the end toward the tail of the overcoat, so that the collars would come in the 
large part of the bundle. The ends of the blankets were not folded over the 
garments. The roll was then carefully placed in the barrack bag. All other 
clothing (socks, shirt, underwear, etc.) was placed in the bag last. This method 
of handling the clothing largely avoided the wrinkling which is so common 
when care is not taken. Shoes and valuables were carried by the individual. 
The metal identification tag of the soldier was fastened to the bag before 
delivery at the sterilizer room. Anything not required to pass through the 
sterilizers, such as toilet articles, rubber and leather goods, etc., was checked 
by the organization officers at the barracks before the men report at the plant. 
The camp authorities assumed no responsibility for loss of money, property. 
or valuables while the men were going through the process, the care thereof 
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Fig. 87.— Shower room in improvised delousing plant, Camp Mills 




Fig. 88.— Drying room in standard delousing plant, Camp Mills 
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Fig. 89. — Method of carrying barrack bags to disinfector in improvised delousing plant. Camp Mills 




IN HERE 




Fni. 90. — Exit room. Camp Mills delousing plant 
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resting with the commanding officer of the organization. The regulations 
required that an officer from the organization accompany each grouj) through 
the delousing station. After the bags were left at the sterihzing room the men 
then passed the medical inspector, their names were checked on the roster of 
their organizations, all findings of the inspector were recorded, and note was 
made of the absentees. Clearance for an organization was given only when all 
men present with it had been deloused. After the men passed the medical in- 
spection each was given a towel and entered the bathroom, where the hairy 
parts were "painted with a solution of kerosene oil and soap. The men then 
passed to the showers. If inspection disclosed crab lice, the pubic hair was 
shaved before going to the bathroom. Upon leaving the bath the men })assed 
on to the waiting room where they were given a bath robe while awaiting the 
return of their clothing. The exit from the dressing room led to the " exchange 
clothing service" of the camp property officer. All unserviceable garments 
were exchanged as the men left the plants. 

Officers' uniforms were exposed to live steam for 15 minutes. Such 
clothing was placed on a hanger in the disinfector and steam turned on, the 
door being closed but not locked and the steam not under pressure. All lice 
and eggs were killed by this process and no shrinkage and wrinkling occurred. 
This method was employed to prevent any injury to officer's uniforms and 

proved satisfactory. 
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CHAPTER XVIII 

SANITATION OF TRANSPORTS 

The practif'c of sanitation on the transports used to convey our troops to 
and from Europe during the World War was inevitably difficult, if not actually 
only an approximation, by reason of the fact that the necessity for creating a 
great transport fleet canie just at a time when the world was experiencing its 
most acute shortage of tonnage.' Before taking up the consideration of the 
details which such a situation implies, however, it is deemed expedient to show 
briefly what organization provisions obtained in our Army for transporting 
troops overseas when we entered the World War. 

PRE-WAR ORGANIZATION OF THE ARMY TRANSPORT SERVICE 

The United States Anny Transport Service was organized as a special 
branch of the Quartermaster Corps for the purpose of transporting troops and 
supplies by water. In time of peace the transport service was under the 
supervision of the Quartermaster General, with the exception that such matters 
as related to medical attendance were under the supervision of the Surgeon 
General of the Army. Under war conditions, however, and upon the estab- 
lishment of ports of embarkation, the transport service at such ports was to be 
under the supervision of the commander of the port of embarkation, whose 
duties in part were defined as follows:^ 

(1) To make all detailed arrangements for the embarkation of troops. (2) To see 
that the ships furnished him by the Quartermaster Corps are properly fitted out for use as 
transports. (3) To operate and maintain military traffic between his port and the oversea 
base through a superintendent of transport service who is a member of his staff. (4) To 
command all the administrative groups assigned to the port of embarkation and to be directly 
responsible to the War Department for the efficient and economical direction of their 
operations. 

Of the general organization of the personnel for each home port the follow- 
ing offices may be mentioned as being pertinent to the present subject: That 
of the general superintendent; the medical superintendent. Provisions also 
existed for a transport surgeon on each transport. 

The medical superintendent, an officer of the Medical Department, sta- 
tioned at the home port, was the adviser of the general superintendent in 
sanitary matters and in the administration of the medical service on board. 
Upon the arrival and prior to the departure of each transport be made personal 
and minute inspection of it and submitted his recommendations relative to 
food supply and sanitation to tlie general superintendent. He made or caused 
the transport surgeon to make the necessary inspection of persons embarking 
or disembarking to determine whether or not any had infectious disease, and 
he either detained or made proper disposition of persons having infectious 
diseases.^ 

The transport surgeon, under the direction of the medical superintendent 
and the commanding officer of troops, was held responsible for the proper 
414 
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equipment and supply of the hospital, for the projier and thorough sanitation 
of the ship, for the satisfactory service of the hospital attendants, and for the 
care and treatnient of the sick and injured among the ship's officers, crew, 
casual passengers, and for all patients in hospital. In so far as troops on hoard 
were concerned, when medical officers were on duty with them, which was 
almost without exception the case, the responsihility for determining when 
any of the troops needed hospital care was that of medical officers on duty 
with troops; likewise theirs was the responsihility for caring for sick and 
wounded troops not requiring hospital treatment. 

Troops ordered for service beyond the sea were inspected prior to departure 
from their station witli the purpose of eliminating those unfit by reason of 
disability or infectious disease. Also, all such troops were vaccinated, if not 
already protected against smallpox. = 

Immediately after completion of embarkation a suitable officer was detailed 
as police officer by the commanding officer of troops. He had general charge of 
the police of all parts of the ship occupied and used by the troops, especially 
the parts used in common, such as baths, wash rooms, and latrines. - 

In the routine on board, in so far as sanitation was concerned, immediately 
after reveille the bedding of each enlisted man, except that bedding which was 
to go on deck for airing, was to be neatly folded and placed at the head of the 
bed. Advantage was to be taken of each fair day to air the bedding of the men 
on the lines for that purpose, according to a schedule prepared by the police 
officer.^ 

Bathing, according to facilities, was to be enforced through a system of 
assignment of hours for the organizations, prepared by the police officer.^ 

TRANSPORTATION OF TROOPS DURING THE WORLD WAR 

To appreciate ade([uately the difficulties which beset the authorities in 
their efforts to maintain sanitation on transports, it is only necessary to recall 
the fact that, though but 194,000 troops had reached Europe from the United 
States by the end of the year 1917, prior to the day of the signing of the armistice 
over 2,000,000 had been sent to the American Expeditionary Forces.' Of these 
1,000,000 sailed between July 1, 1918, and the end of the following October. 
To transport such an unprecedented and, indeed, uncontemplated number ' 
necessitated an ever-increasing expansion of transport facilities, with which 
plans for the satisfactory application of sanitary measures could not quite 
keep up. 

The expansion thus effected, though it was done by the War Department, 
was not entirely as had been contemplated in the pre-war organization of the 
Army Transport Service. At the outset of our overseas operations it was 
contemplated to man cargo ships and certain troop ships obtained from the 
Shipping Board with Army transport crews. However, in the proclamation 
issued by the President, the German interned vessels were designated to be 
manned by the Navy and operated for the Army.' In view of this action and 
the fact that the Navy had certain personnel trained and ready for the operation 
of vessels then being assigned, it seemed desirable, in order to avoid a divided 
responsibility and to obtain the maximum efficiency of operation, to have all 
vessels, both cargo and troop, manned by the Navy. 
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The association of the Army and the Navy in tlie function of transporting 
troops overseas was based on regulations preparetl by the Joint Army and Navy 
Board, approved by the President on November 22, 1917.^ These regulations 
prescribed that when the Navy Department operated ti'ansports belonging to 
or chartered by the War Department such transports would be controlled by 
the Navy Department; also, provisions were made for continuing control by 
the War Department over certain transports procured and officered and manned 
by it, as had previously obtained. Thus is explained the fact that, of the troops 
transported to Europe and back, almost as many more were transported in 
ships assigned to the Cruiser and Transport Service of the Navy as in ships of 
the Army Transport Service. Therefore, the Navy Medical Department was 
responsible for sanitation as applied to approximately one-half the American 
Expeditionary Forces, while these forces were on sea. 

Three types of vessels were used in transporting the troops to Europe and 
back: Vessels constituting an integral part of the Navy; ^ vessels assigned to 
the Navy, officered and manned by it, and under its control (these made up 
the cruiser and transport force) ; ships controlled by the United States Army 
Transport Service, comprising commercial transports and a few United States 
Army chartered transports." Commercial transports were obtained variously 
and comprised vessels having a regular run between New York and European 
ports, between other American ports and Europe, between Canadian ports and 
Europe, and between foreign ports and temporarily diverted to this service 
(as between Europe and the Orient, Australia, or South America)." Many 
difficulties were encountered in connection with the use of these commercial 
transports: Some were well e([uipped for the purpose, while the great majority 
were either cargo or modified cargo vessels transformed for the emergency into 
troop transports and fitted up as such. 

TROOP CAPACITY OF TRANSPORTS 

Three basic factors governed the troop capacity of vessels used in trans- 
porting our Army to Europe: The scarcity of ships for the purpose; the neces- 
sity for speed in landing in France the greatest number of men in the shortest 
possible time; the relatively short duration of the sea trip, during which, it 
had previously been determined, the forces transported would of necessity 
have to contend with discomfort. Therefore, berthing space was not com- 
mensurate to air space or floor space; on the contrary, it had no relationship 
with the sanitary measures which were being established for safeguarding the 
men while in camp. 

Repeated but ineffective efforts were made, particularly by the surgeon, 
port of embarkation, Hoboken, N. J.,' acting in the capacity of medical super- 
intendent for the major part of troop transports, to establish some standard 
which would fix the troop carrying capacity of transports. Since the conditions 
on transports were so varied, however, such a standard that would be applicable 
in general could not be fixed;' for example, some of the ships sat high in the 
water with the troop deck well above the water line: others were low, their 
troop decks below the water line. And, whereas, in one case, ventilation 
would be possible by using portholes, thus materially influencing berthing space, 
in another, this would be impossible. 
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As early as August S, 1917, the surgeon, port of embarkation, Hobokeu,' 
recommended that a board of officers be appointed to make a survey of each 
vessel with the view of fixing its troop-carrying capacity, but such suggestions 
had to be disregarded. 

On nearly all the transports medical officers reported on the crowded 
condition of the troop compartments, but the complement of the troop assigned 
was steadily increased in nearly every instance.'' Indeed, part of the explana- 
tion for the largo numbers of troops carried in American ships is to be found 
in the fact that under the pressure of the critical situation on the Western 
Front ways were found to increase the loading of our own transports by as 
much as 50 per cent,' ilespite the fact the ships already were overcrowded. 
This increase in capacity was practicable only during the warm months of 
the year, of course, for since every possible space already was used for berths, 
sleeping in them was made possible only by dividing the troops into shifts. 
Thus one shift slept while the other remained on deck. On the U. S. S. 
Agamemnon, during one of its trips when 5,000 troops were aboard, the doubling 
up of the troops was arranged as follows:'' All troops were divided into two 
watches, known as day and night sleepers, the sleeping hours being from 9 p. 
m. to 5 a. m. and from 9 a. m. to 5 p. m. This left two daily periods of four 
hours each during which it was possible to clean thoroughly all troop com- 
partments. 

During the pandemic of influenza in the fall of 1918 overcrowding on 
troop transports was reduced, but it is impossible to say what the extent of 
the reduction was that was brought about by the influenza, because factors 
other than sanitation were affecting the flow of our troops to Europe." On 
September 24, 1918, the surgeon, port of embarkation, Hoboken, N. J., ad- 
dressed a letter to the commanding general of that port," in which the fact 
was stressed that influenza was practically pandemic in this country. At 
that time, however, it had hardly become epidemic in cither one of the 
embarkation camps. Also, the statement was made that pneumonia seemed 
to complicate the influenza, and the warning was made that through such a 
complication there might be disaster in the event of an epidemic on board 
ship. It was recommended that the crowding on transports be reduced by 
30 per cent, and that the hospital accommodations be doubled. The com- 
manding general concluded to support the recommendation for the extension 
of hospital facilities, but in view of the military situation approved a reduction 
of only 10 per cent carrying capacity. This recommendation, as modified 
by the commanding general of the port, was communicated by him to the 
War Department by telephone, and his view prevailed. Shortly thereafter 
u cable message from the American Expeditionary Forces, reporting 100 
deaths on the steamship Olympic, a chartered transport, was referred to the 
surgeon, port of embarkation, Hoboken, for remark and recommendation, 
whereupon he reiterated his recommendation as to a 30 per cent reduction in 
the troop-carrying capacity of transports, and that the reduction be made 
immediately." The reduction eventually reached about 70 per cent, but, as 
was stated above, it can not be said that it was due to reasons of sanitation 
any more than to any of the other factors then determining the flow of troops 
to the American Expeditionary Forces." 
40081°— 20t 27 
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BERTHS 

Though a number of the transports, particularly those obtained early in 
the World War, were fitted witli troop berths comprising metal piping between 
which canvas was stretched, the berth generally adopted consisted of a later- 
ally curved metal frame, so hinged to stanchions as to permit folding it up- 
ward, thus facilitating police of the berth compartment.' Chains from the 
stanchions to the outer side of each berth prevented it from dropping below 
the horizontal. Instead of canvas bottoms, these berths had bottoms of 
coarsely meshed wire, attached to the frames by means of spiral springs. 




Ficj. 91.— TyjKs of metal berth installed on transports 

No bedding for enlisted men was supplied by the transports. Each 
soldier embarking carried with him his complete field equipment, and used 
his own bedding while on a transport. 

Hammocks were used in addition to berths. Usually hammocks were 
placed where it was not practical to instal berths, the proportionate number 
varying, of course, with the transport. On the Caronia, for example, a ship 
chartered from the British, the major portion of the troops slept in hammocks,* 
as was the case with many of the commercial transports." On the other hand, 
of 130,305 accommodations provided by the Army Transport Service on 56 
transports, 6,803 were hammocks ' — a fraction over 5 per cent. As an example 
of the locations used for installing hammocks: On the U. S. S. Alaska, 140 
hammocks were swung over the mess tables,'* an objectionable practice by 
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reason of tlic fact tliat, when the men climbed into their hammocks tliey used 
the tops of the mess tables for the purpose, and when they became seasick 
during rough weather they proved a source of disgust to others. 

American troops had a dislike for hammocks, but troop transports fitted 
up with them were reported to be by far the most sanitary, especially as 
regards vermin and the incidence of disease." 

VENTILATION 

Ventilation of troop compartments A-aried considerably according to the 
ship and such contingencies as bad weather. On some ventilation by natural 
draft was depended upon; on others forced ventilation by artificial means was 
used." Where wind sails were used, and dependence was j)laced on open liatches, 
the system failed in rough weather, when, perforce, there was no other place for 
troops to go than to their compartments. A serious drawback also obtained as 
regards portholes, for during the continuance of subnnirine warfare portholes 
necessarily were closed at night to prevent showing lights to the enemy. 

Ventilation by means of fans and pipes was of two kinds: Supply and 
exhaust, though the supply or blower form of ventilation was the type usually 
adopted when forced ventilation was installed on transj)orts. 

As in the case of other appropriate installations of a hygienic nature, 
ventilation to an adequate degree was not obtained; it was only the best that 
circumstances permitted.^ In so far as the cargo ships are concerned their 
proper ventilation was one of the most difficult of the undertakings connected 
with their conversion to troop-carrying purposes.' In some cases the electric 
plants were too small to permit the installation of additional leads, and in 
others the boiler capacity already had been appropriated for other au.xiliaries 
installed. Additional fans and cowls were supplied wherever it was possible to 
do so, and wind sails were rigged up. The Navy medical inspector attached to 
the staff of tlie cruiser and transport force supplied the following data to the 
Army Transport Service regarding ships averaging lO-knot speed: Elach occu- 
pant of the upper 'tween-deck spaces required 3 inches of cowl-discharge-pipe 
area, and each occupant of lower-deck spaces required 3.4 scjuare inches of cowl 
discharge to furnish a minimum of 2,000 cubit feet of air per man j)er hour. 
Whenever the large troop compartments had two hatches the ventilation was 
good, the forward one usually acting as an intake and the after one as an 
exhaust. On the converted cargo ships latrines and wash rooms were ventilated 
easily, since they were located in deck houses whose doors and air ports com- 
municated directly with the open. As regards the ventilation of the converted 
passenger ships, this was attended with much difficulty. The existing systems 
were inadequate for the crowded troop spaces, and new air conduits had to be 
built, the fans for many of which were obtained only after long delay.' 

MEDICAL PERSONNEL 

The medical personnel differed on each of the above-mentioned classes of 
transports. ° Naval transports had regularly assigned medical personnel, 
which was supplemented by the Army medical personnel attached to the troops 
aboard. Commercial transports, whose regular runs were between American or 
Canadian and European ports, had a permanent medical personnel and hospital 



420 SANITATION 

and medical equipmoiit available for troops aboard. On the other commercial 
transports, however, hospital equipment, such as instruments, was not available 
for the needs of troops except on such vessels as those on which the civilian ship 
surgeons were acting in the capacity of contract surgeons. United States Army, 
their contracts being renewed each voyage. Many other troopships being 
without medical personnel or definite hospital eriuipment, it became necessary 
to assign to each such vessel an adequate personnel and adequate medical sup- 
plies and to have space set aside for hospital purposes. Whenever possible 
the shipping companies concerned made the necessary arrangements; other- 
wise this was done by the authorities at the port of embarkation, Hoboken. 
Frecjuently on a commercial troopship a medical officer of the Army was 
assigned as transport surgeon and the hospital was equipped throughout with 
Army medical supplies. These supplies were furnished as a standardized unit 
based on the needs of 1,000 men. The transport surgeon in such cases per- 
formed the duties of ship surgeon and furnished medical attendance to the ship's 
crew. In all cases there was a difference of opinion between the port author- 
ities and the transport people as to what constituted a proper Army medical 
personnel, and in practically no case was it possible to obtain a satisfactory 
adjustment as to the status and number of this personnel." 

The most satisfactory arrangement was effected whereby the ship surgeon 
in the employ of the shipping company, acting in an advisory capacity to the 
United States Army transport surgeon, rendered services to the Army medical 
personnel attached to the troops aboard, thus making possible the use by the 
Army of all hospital facilities aboard the ship. This arrangement was effected 
when authority was obtained for compensating the ship surgeon for his work, 
payment being made after each trip." 

MESSING FACILITIES 

When passenger and cargo ships were converted into purely troop carriers, 
the arrangements for the care, the preparation, and the serving of food were 
not overlooked. Inevitably, however, the satisfactoriness of the arrangements 
varied widely. On some ships they were excellent, while on others it appeared 
that the marine designer responsible had only the idea of utilizing all available 
space for berthing, with little thought of food and messing problem." 

The following regulations, in so far as they are pertinent, were to be 
observed, as regards the messes and the character of the food:* 



The following messes shall be established, when practicible, on each ship of the transport 
service and on each hospital ship: (a) Saloon mess; (6) ship's officers' mess; (c) ship's petty 
officers' mess; (d) sailors and firemen's mess; (e) troop mess; (/) hospital mess. 

* « • * « « • 

CHARACTER OF MEALS 

The Quartermaster Corps will provide suitable and proper meals for the variovis messes 
except the hospital mess. The transport surgeon is responsible for the hospital mess and 
will procure his supplies therefor as far as practicable from the quartermaster agent. 

The general superintendent will in general terms prescribe the bills of fare for the 
various vessels. 
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In accordance with the bills of fare prescribed, meals for the saloon mess, the ship's 
officers' mess, and the ship's petty officers' mess will be prepared from the articles of food 
carried by the transport, with the restriction that the total cost of the food eonsiuned in 
those messes shall not exceed $1.75 cents, and 50 cents a day, respectively, for each person 
five years of age or over subsisted therein. 

Food for the sailors' and firemen's mess will be prepared from tlie articles of subsistence 
stores aboard, the total cost of the food consumed not to exceed 40 cents per man per 
day. * * * 

Food for troops traveling on United States Army transports will be prei)arcd from tlie 
articles of subsistence stores which compose the ration for troops in garrison, varied l)y the 
substitution of other articles of authorized subsistence stores, the total daily cost per man 
of the food consumed not to exceed 20 per cent more than the current cost of the garrison 




Fio. 92.— A corner of the galley on a converted cargo ship. The construction work had t)Cen completed when this pilot o- 
graph was made but the galley had not been cleaned up. The photograph shows boiler, coffee urns, and "coppers.'* 



ration, except on Thanksgiving Day and Christmas, when (50 per cent increase over the 
same current cost is authorized. 

All orders affecting the messing of troops will be given to the ciuartermastcr agent, 
through the master, by the commanding officer of the troops direct, or through the officer 
in charge of the mess. The first meal on board for troops will be served at the next regular 
hour after embarkation. 

Stores not consumed in one mess will be utilized in some of the other messes aboard 
the transport. 

No meals, luncheons, or refreshments will be served to passengers, ship's officers, or 
crews of transports in their staterooms or quarters, unless under written orders of the trans- 
port surgeon. These instructions will not apply to officers and crew on <hity at night. 
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In SO far as tlio food itself was conccriu'd, liowcver, it is to be recalled 
that, excepting the foreign, chartered transports, the Navy controlled our 
troop transports. The Navy ration supplioil on the transports controlled by 
the Navy was in general satisfactory, though prepared and served under 
conditions of great difhculty.'' The food problem that pertained to transports 
chartered from foreign nations is treated in the second section of this volume. 
The service of food was generally by the cafeteria plan, that on the U. S. S. 
Maui being a good example.^ Three meals a day were prepared. Fifteen 
minutes before mess call was sounded, all troops went below to their respective 
compartments and then were brought on deck in company formation under 
the supervision of their company commanders. There they were formed in 




Yia. 93. — Mess hall for troops on a converted cargo ship 

double rank on the lee side and marched below into No. 2 hatch, entering 
the forward end of the mess hall through the port and starboard doors. Service 
stations, in charge of a naval i)etty ofhcer, were located at each such entrance; 
details for serving food were selected from among the troops. Each soldier, 
after having his meal ticket punched, and having received his food, went to 
the farthest end of the mess hall, the capacity of which was 500. From 10 to 
15 men were detailed to keep the troops moving and to direct them to places 
at table. Following the completion of his meal each soldier gathered up his 
refuse and deposited it in garbage cans located on both sides adjacent to the 
mess kit washing stations in the after end of the mess compartment. Washing 
troughs, located on port and starboard sides, each contained two compartments, 
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one having liot soapy water, the other hot rinsing water. The water was kept 
constantly liot by means of steam plungers directed into the water. Tlie men 
separately washed their mess kits in these troughs, then passed out at the after 
end of the mess hall, tlience up to the passageway to the open deck. Tliis plan 
worked very satisfactorily, and under favorable comlitions 3,000 men were 
served in 1 hour and 30 minutes. 

The washing of mess kits aboard troopships varied witliin wide limits, 
however, and thougli many had facilities similar to those described above they 
were not utilized to the same advantage. With the thought in mind of 
determining the influence of mess-kit washing on the acute infectious disease 
rate among certain oversesis troops arriving at Newport News, ^'a., the surgeon 
of that port caused to be made an investigation of mess-washing conditions on 
a number of transports." It proved that on some transports excellent arrange- 
ments for mess-kit cleansing and disinfecting were provided. These consisted 
largely of stationary tubs which were provided with steam coils for heating 
the wash water. Another arrangement comprised troughs of water, into the 
bottoms of which live steam entered, thus providing water of a boiling tem- 
perature. Occasionally, however, it was found that the trough system was 
unsatisfactory in that the steam entered only at one end of the trough, thus 
creating a situation where the heated end of the trough would havt^ boiling 
water, and at the opposite the water would be only warm. Here, the personal 
element largely entered into the problem; that is "to say, though the facilities 
were adequately provided, it nevertheless remained in the hands of the troops 
en route as to whether or not proper use were made of them. As to the relative 
merits of scalding soapy water and warm soapy water, in the prevention of 
sputum-borne diseases by hand-to-mouth transference, opinions of investi- 
gators vary. Lynch and Gumming ' endeavored to show that when jness 
kits were not washed in scalding, soapy water the incidence of respiratory 
diseases on transports was three times higher than when mess kits were washed 
m scalding, soapy water. Subsequent investigations, however, tended to 
prove that, in so far as respiratory infections are concerned, it mattered little 
whether dishwater was warm or scalding, provided it was adequately soapy. i" 

Because of the quantity needed for the purpose, salt water necessarily 
was used for washing mess kits. Particularly was this true while the trans- 
ports were at sea. The hygroscopic properties of magnesium chloride and 
other salts contained in sea water prevented the mess kits from drying 
thoroughly, thus keeping them sticky and promoting rust formation.-' When 
in port, fresh water was used, but then there was always the danger from use 
of contaminated harbor water before the salt-water connection was broken.'^ 

FRESH WATER 

For all troop needs, except bathing, fresh water in an amount of not less 
than five gallons per capita per day was supplied.'^ This was stored in tanks, 
and when obtained from ashore it was chlorinated," though some of the ships 
possessed distilling plants. 

Fresh water for drinking purposes was provided in suitable scuttle butts " 
in crew and troop spaces,^ in the proportion of 1 to every 100 men carried.'- 

• Saoitary drinking fountains. 
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HATHING 

Bathing, according to facilities, was to be enforced." The pohce officer 
was to draw up an assignment of hours for the organizations of the command 
on the transport. 

Shower baths, varying in number according to the transport, were used; 
for example, on the U. S. S. Agamemnon, 47 shower heads were available for 
about 3,500 men, and on the U. S. S. AlasTcan, 35 for about 2,100 men.'^ Each 
man received from one to two baths during a transoceanic trip. 

Salt water, of course, was supplied for the showers. Its temperature was 
regulated so as to have it sufficiently hot for the purpose. In summer, when 
sea water at ordinary temperature could be used with comfort, it was customary 
on some transports, the Agamemnon, for example, to select a space on the boat 
deck where, by means of a hose, large numbers of men could be bathed.^ This 
practice was especially desirable in view of the fact that in summer transports 
carried 50 per cent more men than their respective designated capacities, and 
the relatively few shower heads would have been hopelessly inadequate. 

Liquid, salt-water soap was available in adequate quantity.'' 

In the wash rooms basins were provided in the number of 1 to each 15 
troops.'' These were arranged in double rows on benches, to which faucets 
led. from which fresh water was drawn as needed. 

LATRINES 

In all types of transports, whether a converted passenger or cargo ship, 
the latrines had to be increased largely in number.'^ In general, 22 inches of 
seating space were provided for each 30 men. The latrines consisted usually 
of semicircular troughs, with wooden seats, which on November 20, 1917, 
were directed to be made of hardwood.^ Some troughs were metal; others, 
porcelain lined. The porcelain-lined troughs were preferable in that they 
could be kept clean much more easily than could the metal troughs. Flushing 
was accomplished by the intermittent flushing system. This was satisfactory 
when the tanks were sufficiently large and the sanitary pump developed the 
necessary amount of force. ^ 

HOSPITAL FACILITIES 

In the conversion of the ships, early obtained, to transport purposes, ade- 
quate and appropriate space was not allotted to the medical department on 
certain of them." Criticism, however, based on experience in actual service, 
resulted in the correction of many defects whenever the vessels were available 
for alteration without delaying sailing dates, or at the same time that repairs 
essential to buoyancy and propulsion were undertaken. The necessity for hos- 
pital space on transports varied, dependent upon whether or not the transport 
was outward or homeward bound; that is to say, when en route to Europe 
it carried, in theory at least, only well men who had been subjected to a rigid 
preembarkation phj'sical inspection, and therefore its contingent sick would 
be expected to be not much over the same rate on land. On the other hand, 
the necessity arose for using transports for conveying sick and wounded from 
Europe to the United States. The efforts of the Medical Department of the 
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Army to secure ambulance ships — six at the minimum were requested — and 
again specific request for three definite ships to accommodate from 500 to 
600 beds, were without effect, as all available vessels were assigned ]irimarily 
to troop transport eastward.^ Under the circumstances the only solution to 
the problem was to use ships that carried troops eastbound for the return of 
our sick and wounded. And in so doing normal troop compartments inevitably 
were used for certain classes of sick and injured that otherwise would have been 
provided space in the ship's hospital proper. 

The capacity of hospitals on transports varied widely, the minimum being 
found on some of the foreign chartered transports, as would natiirully be 
expected in view of the fact that they were chartered for relatively short 
periods only. On the Caronia, for example, the troop capacity of which was 
4,200, the hospital had 20 bunks, '^ or less than one-half of 1 per cent. On the 
other hand, the U. S. S. Leviathan, a converted passenger boat and controlled 
by the Navy, had 160 beds in its sick bay.'" Since it carried an average of 10,000 
troops each trip,^ its ratio of beds for sick and its designated carrying capacity 
approximated IJ^ to 100. When the cargo ships were converted to troop 
transports, following the signing of the armistice, excellent sick bays were 
provided capable of caring for 2 per cent of the sick. This had been the 
accepted percentage for the prearmistice period," except during the early part 
of the year 1918, for which the surgeon, port of embarkation, Hoboken, N. J., 
had recommended that accommodations be provided for sick on each trans- 
port at the rate of 3 per cent of the command, such ratio to continue operative 
during the continuance of the then prevalent contagious diseases, and upon 
their cessation it was to be reduced to the normal 2 per cent. In view of the 
fact that nearly all illness occurring on transports among the troops who went 
overseas consisted of contagious diseases," the measuring stick for determining 
the adequacy of ship's hospitals was the incidence of such diseases. Of course, 
other considerations enter here, such as provisions for the prevention of con- 
tagious diseases on troopships by means of jireembarkation detention and 
nspection, and the proper isolation of such diseases following their occurrence 
on troopships. The first consideration has been treated in Chapter XIX of 
this section ; reference is made below to isolation facilities. 

Despite the best practicable plans on the part of embarkation authorities 
to deliver to transports only men who were clean and free from disease, such 
an ideal could not always be accomplished; consequently, men in the period 
of incubation of some infectious disease, presenting no symptoms or, through 
zeal, minimizing and concealing first subjective signs of sickness, escaped pro- 
embarkation detection and got aboard only to start an epidemic in their organi- 
zations. Particularly was this true of diseases with short periods of incuba- 
tion ; for example, influenza. Under such circumstances, the hospitals of trans- 
ports inevitably soon overflowed, necessitating the extemporaneous conversion 
of troop compartments to hospital purposes. The following instance, though 
an extreme one, shows the experience on the U. S. S. Leviafhan on her eastward 
voyage at the height of the pandemic:'" When the Leviathan left her dock at 
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Hoboken, N. J., September 29, 1918, 260 officers and 8,873 enlisted men, 
comprising 10 different organizations, were aboard. Before the following morn- 
ing all available beds in the sick bay were filled with sick, and by that night 
700 cases of influenza had been identified. The number of cases for the voyage 
was 2,000, with 91 deaths. Of the 129,364 troops conveyed to Europe during 
the pandemic of influenza and up to December 11, 1918, 11,385, or 8.8 per cent, 
contracted influenza en route.'' Taking the experiences of the transports as a 
whole, however, it is seen that the incidence of disease among troops more nearly 
approximated the percentage of bunks in the sick bay; that is to say, the 
average percentage of sickness among troops on a number of transports was 
slightly less than 1^.^ 

As to the location of the sick bay, wherever there was an adequate super- 
structure that was the place of election for the sick bay; as a matter of fact, it 
was situated in one of the upper 'tween-decks in the majority of instances.^ 
Its component parts comprised in general two main wards, medical and surgical; 
isolation wards, varying in number from two to three; an operating room, with 
the occasional addition of a room for pus cases; a dispensary; necessary instru- 
ments, apparatus, and equipment to permit the sick bay to function properly; 
toilets, and baths supplied with hot and cold running water. Bunks of the 
standee type usually were arranged in double tier. 

The location and the number of the isolation wards were matters of impor- 
tance: It was very desirable to have the isolation wards distinctly separate 
from the main part of the sick bay, and preferably on a deck above, as was the 
case on the U. S. S. Leviathan.^ Also, as was stated above, since nearly all 
illness occurring on troopships going abroad consisted of contagious diseases, 
it was necessary to have a sufficient number of isolation wards to care for the 
several kinds of contagious diseases likely to arise on transports. 

MEDICAL DEPARTMENT ACTIVITIES ON TRANSPORTS 

Earlier in this chapter mention was made of the general duties of a trans- 
port surgeon as distinguished from those of medical officers attached to troops 
on board, in conformity with transport regulations. It may be restated briefly 
that the medical personnel permanently assigned to a transport virtually 
operated as a hospital unit, and to the hospital, medical officers attached to 
troops on board transferred such sick as required bed treatment in hospital. 
This was true irrespective of whether the transport was controlled by the 
Army or Navy. Though on both Army and Navy transports the transport 
surgeon was held fully responsible for the sanitation of the ship,^- " while a 
transport was conveying troops the enforcement of hygiene in such places as 
troop compartments, baths, and toilets was placed in the hands of medical 
officers accompanying troops, under the general direction of the senior of such 
medical officers. 

The following instructions issued by the surgeon, port of embarkation, 
Hoboken, N. J., on March 8, 1918, indicate the conduct of the surgeon of troops 
on the various kinds of transports used by us: 



IN THE UNITED STATES 427 

Office of the Surgeon, Port of Embarkation, 

Hoboken, N. J., March S, WIS. 

INSTRUCTIONS TO SURGEONS OF UNITED STATES TROOPS ON TRANSPORTS 

1. The surgeon, United States troops, will detail a medical officer to act as sanitary 
inspector, and the sanitary regulations for transports will be observed. 

2. The surgeon, United States troops, will assign medical officers to hold sick call for 
each organization, twice daily, at the sounding of sick call. 

3. The sanitary inspector immediately upon embarking will superintend the sanitation 
of latrines, urinals, and the swabbing of the several decks. He will be held responsible for 
the sanitation of all troop quarters. 

4. There will be a medical officer of the day throughout the voyage who will answer all 
sick calls. His station will be at the dispensary during his tour of duty. 

5. Hospital Corps men will be detailed to the dispensary as assistants. A litter will 
be kept at the dispensary, and when a soldier is sick in quarters and unable to walk he will 
be brought to the sick bay for e.xamination and transfer. 

6. A Hospital Corps man, familiar with the paper work of the Medical Department 
will be detailed by the surgeon, United States troops, to the office of the hospital on United 
States naval transports. 

7. On naval transports, the surgeon. United States troops, will submit to the senior 
naval medical officer, as soon as possible after arrival on board, a complete roster of his 
organization; e. g., medical officer, members of Army Hospital Corps, and in the case of base 
hospitals, the female Nurse Corps and civilians. 

8. On United States Army transports and United States naval transports, the dispensary 
will fill all prescriptions for sick on board. On commercial transports, the expendable 
medical units supplied to organizations will be used exclusively. Vaccines and sera for 
Army use will be furnished by ship surgeon who has same in his charge. 

9. When a patient is transferred to the care of the medical officer of a transport for 
hospital treatment, the following-named papers in proper form must accompany him : Form 
52, M. D. U. S. A. (duplicate); diagnosis and transfer ship (one copy) (for Navy only); 
service record. 

10. The Army medical officer will see that effects of patients are attended to by patients 
company commanders. Each patient's life preserver must be sent to the ship's hospital 
with him. 

11. Company commanders will be notified when a man has been admitted to the ship's 
hospital and that his service record, properly indorsed, should be transferred to the custody 
of the ship's medical officer. 

12. Except in cases of actual emergency, patients will not be admitted to the ship's 
hospital until the above instructions have been complied with. 

13. On commercial transports no responsibility for the care of troops rests on the ship 
surgeon. All medical supply in his care is expendable. Sick in hospital will be treated by- 
Army medical officers only. 

14. The foregoing instructions have been approved by the commander, cruiser force for 
United States naval transports, subject, however, to modification and instructions that may 
be given by the commanding officer of the ship. Immediately upon reporting on a naval 
transport the senior surgeon with troops will communicate with the senior medical officer 
of the transport and arrange with him as to the performance of medical and sanitary activities 
on board ship. 

J. H. Kennedy, 
Colonel, Medical Corps, Surgeon. 

Since on transports influenza was encountered to a greater extent than 
any of the other communicable diseases, a general description of the methods 
adopted to combat it among troops on transports will include practically all 
the measures for the prevention of communicable diseases in general. In thus 
reviewing these measures it is thought better, in the interests of completeness, 
to begin with the troops in the ports of embarkation. 
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When a body of troops reached one or the other of the embarkation camps 
at the port of embarkation, Hoboken, N. J., it was placed immediately in quar- 
antine." A daily examination of the men was made and, in the event one was 
found suffering from influenza, he was sent immediately to hospital, and all 
immediate contacts were sent to the detention camp. The men in detention 
camp were examined and their air passages sprayed daily with an antiseptic 
solution. The physical examination of all troops included a daily taking of 
their temperatures; any man found with a temperature above normal was 
sent to hospital. Upon the receipt of orders for embarkation, no troops were 
permitted to proceed among whom there was an increasing incidence of influenza 
or a marked prevalence of the disease. Upon arrival at the piers the men were 
paraded preparatory to moving to the ship, a continuous examination of them 
being made by a medical officer who passed from one end to the other of the 
line of troops. Any man suspected of being sick, or who even appeared fatigued, 
was removed from the line and sent to hospital. This examination continued 
daily until the transport concerned left its dock. Even then, hai-bor boats, 
under control of the Medical Department, were kept within call until the trans- 
port passed out of the bay, so that in case of the occurrence of influenza in the 
meantime, patient and immediate contacts could be removed immediately from 
the boat. 

Current instructions concerning the control of communicable diseases on 
land were applicable, in so far as they could be made so, on transports. The 
principle of these included the searching out of the sick, isolation of patients and 
immediate contacts, the use of masks in the respiratory communicable diseases. 
As to detection on the voyage, a formal daily inspection of the troop spaces was 
the rule in compliance with transport regulations, the captain or the executive 
officer of the ship being accompanied by the ship's surgeon, the commanding 
officer of troops, the senior medical officer on duty with troops, and others. 
Sick call was held twice daily in conformity with the instructions for surgeons, 
United States troops, quoted above. In addition, physical inspection of all the 
troops was made twice daily to detect sick men who otherwise would not be 
reported. Generally speaking, the isolation of a moderate number of cases of 
infectious diseases was provided for on the transports, as indicated above in the 
description of ship's hospitals. The control of such cases could therefore be 
eff'ected, though not without great strain,'^ except when their numbers were 
large such as during the influenza epidemic. The isolation of immediate con- 
tacts, however, was an entirely different matter. The interpretation of the 
War Department, in reference to who were to be considered contacts, was that 
all persons in the same room or car witli the patient at the time of the appearance 
of the communicable disease were to be so considered.' In the application of 
this principle on transports there was nothing to do except to remove the 
patient to hospital and then place under quarantine the compartment or room 
of the vessel from which taken. 

General preventive measures included requiring all troops to sleep arranged 
alternately in the head-to-foot manner, and daily spraying of troop decks with 
an antiseptic solution. The lavish use of disinfectants about the decks was 
deprecated by the Surgeon General of the Navy,'^ except when they were 
used merely to reenforce the ordinary means of insuring cleanliness. 
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Complete fumigation of ships was to be accomplished by the formaldehyde 
process, whenever practicable on the completion of a trip and when a transport 
was lying at the Hoboken docks in company with other transports.^ 

In December, 1918, a special order was promulgated to the Cruiser and 
Transport Service of the Navy, concerning precautions to be taken on trans- 
ports against typhus fever, as follows:'"' 

In order to prevent the introduction of louse-borne disease into the United States and to 
conform to the practice of other services returning troops, tlic following instructions are jiulj- 
lishcd for guidance: 

A vermin inspection will be made by medical officers of all jjer.sonnel on board as soon as 
possible after departure from European |)ort. The inspection will include a thorougli exam- 
ination of the seams of clothing worn. The vermin inspection will be made by medical 
officers under the supervision of the senior medical officer in charge. 

All troops will be directed to examine their clothing daily for lice. A period of 15 miiuites 
will be set aside daily for such an examination. This examination will be under the super- 
vision of a medical officer. All vermin infestation will be reported to him. 

After a period of six days following embarkation, another vermin inspection of all per- 
sonnel on board will be made by medical officers. 

Should a transport carry male civilian passengers, the same procedure will be carried out 
with them as for troops. Female passengers will be instructed to examine their clothing daily 
and promptly report any vermin infestation to a medical officer. 

All cases of head lice will be treated by cropping the liair of the head with hair clipper, 
followed b\- a bath. 

Pubic lice will be treated by shaving followed by a bath. 

Clothes lice will be treated by cropping the hair of the head, axillary and pubic regions 
with a hair clipper, followed by a l^ath. In all instances a bath will consist of washing with 
warm water and using soap made as follows : 

Boil 1 part of soap chips in 4 parts of water and add 2 parts of kerosene oil or 4 i)arts of 
gasoline. This jellies when cold. One part of this soap jelly is added to 4 parts of warm 
water. 

Where clothes lice or "cooties" are found, all clothing will Vje sterilized. When trans- 
ports are provided with sterilizers, all clothing will be sterilized by exposure to steam for 
30 minutes, followed by 10 miimtes vacuum. When no sterilizers are provided, the clothing 
will be placed in a "hot box" or drying room at 150° F., and exposed 20 minutes. In no 
instance should leather material such as shoes, puttees, or hats, rubber, celluloid, or money be 
sterilized. If shrinkage of wool material occurs, the sterilizer is not being properly used. 
The steam should be superheated and under pressure of 15 pounds per square inch. 

The medical officer will examine the sleeping quarters each day for vermin, paying 
particular attention to the cots and blankets. 

On arrival in the United States the senior naval medical officer will furnish in writing to 
the medical debarkationofficer who boards the ship at quarantine: (a) The dates that vermin 
inspections were made of personnel aboard ship. (6) Whether daily vermin inspections 
were made by troops, (c) The strength of the command by organizations, the number of 
cases of head lice, body lice, and pubic lice found in each organization and description of 
treatment employed, (d) W'hether lice were found on examination of cots or blankets. 

All transports will be disinfected on the return voyage by washing and spraying the 
sleeping quarters with chlorinated lime or cresol. 

In order that these orders may be carried out, it is necessary that provisions be made 
for hair clipping, shaving, and bathing. Also that one or two hot boxes be provided for 
those transports that have no sterilizers. 
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CHAPTER XIX 
PHYSICAL EXAMINATIONS ON ENTERING SERVICE 

It is not nocessary to point out that the physical material which <i;oos to 
make up an army has an important l)earing on its military efhciency. This 
has been recognized for centuries. The economic importance, however, of at 
once selecting physically fit material has never been given due weight. 

The ultimate selection of physically fit material for th(> Army devolves 
upon the Medical Department, and, as a matter of fact, constitutes one of its 
most important duties.' The subject in question can be discussed properly 
here only in its medical aspects and in its military aspects from the mechcal 
standpoint. Yet important questions of policy were also involved in securing 
men for the World War Army, and these should also be taken into account. 
Contrary to the case in most of our previous wars, service in the World War 
was for the period of the war and not for a limited number of days or months.^ 

PHYSICAL STANDARDS FOR OFFICERS 

Physically unfit officers had been generally weeded out of the Regular 
Army and the National Guard before the World War. 

During the World War, the physical standards were essentially the same 
for all officers, with the exception of fliers, for whom they were especially high 
as well as unique in certain particulars. They may be studied in connection 
with the subject of aviation and will not be discussed here. Speaking of 
officers generally, not including aviators, the standards for physical examina- 
tion were lowered somewhat during the war as compared with peace standards, 
particularly for certain older candidates for commissions who possessed notable 
special riualifications. That war standards were not generally up to peace 
standards is proved by the fact that many candidates for commissions who had 
served as officers during the war were physically rejected for the Regular Army 
after the war was over and peace standards had been reestablished. Yet, as 
previously asserted, the physical standards for the majority of officers during 
the war were the same, and were basetl on those for enlistment in the Regular 
Army with, as it proved, a rather wide latitude so far as minor defects held 
disqualifying for the peace army were concerned, but which at the same time 
were not considered to constitute a serious interference with the performance of 
all duties in war. 

No records are available to show the percentage of officer candidates phy- 
sically rejected during the war or the defects in those accepted which finally 
resulted in separations from the military service on account of physical disa- 
bility. 

PHYSICAL STANDARDS FOR ENLISTED MEN 

Physical standards for men during the war were on <iuite a different basis. 
For the greater part of the war there was one standard for voluntary enlistment 
and another for the larger selective service group.' As will be seen later, the 
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latter, generally speaking, were lower than the former. Furthermore, consider- 
able changes were effected in the physical standards for this group as the war 
continued. 

The year 1918 had seen the end of the war, but in 1919 a new peace army 
(Regular) was again in process of creation. New physical standards obtained 
for this new Regular Army as compared with the one before. In the interests 
of completeness these will be discussed here, as well as those for the Army 
which actually fought the war. 

VOLUNTARY ENLISTMENTS 

During certain parts of the World War, as will be seen in the following 
pages, voluntary service prevailed in the Regular Army, the National Guard, 
the Enlisted Reserve Corps, and in small part in the National Army. 

REGULAR ARMY 

In considering the Regular Army as constituted during the World War, it 
is not necessary in the present connection to go back of its reorganization as 
provided for by the so-called National Defense Act. This act of Congress was 
approved by the President on June 3, 1916. It authorized an army composed 
of certain specified units, the peace quota of each unit being prescribed by law, 
with the provision that the President in his discretion might, in the event of 
emergency, increase the strength so allotted by certain designated numbers. It 
was also provided that the total enlisted force of the line of the Regular Army, 
excluding the Philippine Scouts ami the enlisted men of the Quartermaster 
Corps, of the Medical Department, and of the Signal Corps and the unassigned 
recruits, should not any any time, except in the event of actual or threatened 
war or similar emergency in which the public safety demands it, exceed 175,000 
men. 

This act further directed that enlistments should be for a period of 7 years, 
3 in active service and 4 in the Enlisted Reserve Corps. Also provision was 
made that certain qualified men, after one year's service, might be transferred 
to the reserve. A previous act of Congress had also provided for an Enlisted 
Reserve Corps, aiul at the beginning of the World War a small number of men 
were already in this corps, all of whom, immediately after the declaration of 
war, were recalled to the colors, the Regular Army thus then comprising some 
such reservists as well as the men serving under the colors at the time. 

The act of June 3, 1918, in addition, provided that no person under 18 
years of age be enlisted without the consent of parents or guardians. The War 
Department, in Circular No. 2, November 1, 1916, had placed the maximum 
age for enlistment at 35 years. Until May, 1917, the ages between which men 
could be enlisted on their own volition were 18 and 35 years, while for those 
under 18 the consent of parent or guardian was required. • 

An act of Congress, approved May 18, 1917, authorized the President to 
increase all organizations of the Regular Army to the maximum enlisted strength 
provided for by the National Defense Act of June 3, 1916. This act also per- 
mitted the President to raise by voluntary enlistment additional organizations 
for the Army. It was under the provisions of the act of May 18, 1917, that the 
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enlistment of men was continued after the authorized strength of the Regular 
Army, as provided by the national defense act, had been reached. The maxi- 
mum age for voluntary enlistment was increased from 35 to 40 years by this 
legislation. When it became apparent during the month of March, 1917, that 
this country must enter the Great War which was being fought abroad, there 
was a considerable increase in the number of men applying for enlistment in 
the Regular Army. Now men from all walks of life sought immediate entrance 
into the military service. The average number of enlistments monthly from 
July 1, 191.5, to February 28, 1917, had been 2,864, while during March, 1917, 
6,374 men were enlisted in the Regular Army.* Upon the declaration of war 
with Germany on April 6, 1917, there came a second marked increase in the 
rush of citizens to serve the country voluntarily as soldiers. During the 
months of April, May, and June, 1917, a total of 100,052 men enlisted in the 
regular Army.'^ 

During the first months of the war enlistment in the Army, Navy, and 
Marine Corps was freely open to any registrant (draft) upon presentation to a 
recruiting officer of a certificate by his local board to the effect that his class 
and order numbers were so low that he was not within the current quota of his 
local board. ^ As a matter of fact, the Selective Service Regulations (Form 999, 
P. M. G. O.) issued on November 8, 1917, provided that the voluntary enlist- 
ment in the Regular Army of anyone who had registered would be permitted 
until December 15, 1917. During the last few days in which the enlistment of 
registered men was so authorized there was a great rush at all of the recruit 
depots and many thousands were accepted for the Regular Army. After this 
date registrants (draft) were not accepted for enlistment in the Army, but 
recruiting was continued actively until August 9, 1918, for men above and 
below the registration ages, particularly with a view to securing the large 
number of specialists in the different vocations needed by the newly formed 
special and technical units. During the period from July 1, 1917, to April 30, 
1918, 230,059 men were actually enlisted for the Regular Army, and in May 
and June of that year there were 53,377 enlistments for the Regular Army, 
National Guard, National Army, and Enlisted Reserve Corps." No special 
campaign for voluntary enlistments was conducted by the Army at this time, 
but from a force of 127,151 on the 1st of April, 1917, the Regular Army increased 
to a strength of 355,685 enlisted men by the end of December, 1917, when enlist- 
ment of men of draft age was discontinued.' Under the provisions of General 
Orders, No. 73, War Department, August 7, 1918, all the land forces of the 
United States, however raised, were merged into one Army — the United States 
Army. Thereafter, until demobilization of the temporary forces, the Regular 
Army as such did not exist. During the entire period of the war there were 
enlisted for the Regular Army 408,313.' The total number of men, therefore, 
who served the country during the war through voluntary enlistment in the 
Regular Army was about 530,110.' 

NATIONAL GUARD 

In addition to those who enlisted in the Regular Army, many voluntarily 
joined the National Guard, also a purely volunteer force, which eventually 
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was m()])ilizo(l at various camps tliroiighoiit the country. Enlistments for the 
National Guard wore conducted with the same stanchird of physical require- 
ments as that pertaining to the Regular Army. This standard also applied to 
the guard as a whole, for it was reexamined- on entrance into the Federal serv- 
ice. Acceptance of men for these organizations ceased on Decemher 15, 1917, 
except as indicated in preceding paragraphs. According to the Provost 
Marshal General, 401,000' men saw service in the National Guard during the 
war through voluntary enlistment. 

NATIONAL ARMY AND ENLISTED RESERVE CORPS 

Over and ahove those who voluntarily joined the Regular Army and the 
National Guard, a large numher of men were enlisted directly for the National 
Army and for the Enlisted Reserve Corps.' Many of these were individuals 
who desired to serve in the organizations composed of quotas from their homes. 
Others were students in technical schools who, by enlisting in the Reserve 
Corps, were permitted to complete their courses, with a view to possible com- 
mission at a later date. The number of men who enlisted in this manner is 
placed by the Provost Marshal General at 189,606.' 

All together, approximately 1,100,000 men served in the United States 
Army during the World War by reason of voluntary enlistment. This repre- 
sents about 28 per cent of all those who served with the colors. 

No figures are available to show the number of men who attempted to 
enlist during the war; in consequence, no rejection percentages can be worked 
out for comparison with peace figures. 

PROVISIONS FOR MAKING PHYSICAL EXAMINATIONS 

So far as the Regular Army was concerned, before the war the country 
had been divided into recruiting districts." General recruiting stations were 
operated in the cities designated as the headquarters of these <listricts, with 
various substations in the other principal cities and in the towns of the district. 
All general recruiting stations were commanded by officers of the line of the 
Army, or at all events by officers not doing professional physical examining 
of recruits. These officers, or their assistants, however, made a preliminary 
physical examination of all candidates for enlistment. All accepted candidates 
were then sent to designated recruit depots or, much less commonly, to other 
military stations for final physical examination by medical officers, this 
resulting in enlistment or rejection of the applicant. In addition, reenlistments 
were generally made at military stations by medical officers acting as recruiting 
officers, as well as some enlistments. Recruit depots had medical boards, but 
while something was done in the direction of dividing physical examinations 
among specialists at depots, at this time the Regular Army did not afford 
sufficient experts for the purpose. This does not mean, however, that re- 
cruits were not well examined. The contrary was actually the case. Like 
methods were followed in recruiting the new Regular Army in 1919. 

The Adjutant General's Annual Reports for 1909 to 1915, inclusive, show 
that 83 per cent of all applicants for enlistment at general military stations 
were rejected by the line officers in charge. No records of the causes for 
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rejection were kept. During this same period 15.71 per cent of applicants were 
rejected at recruit depots and 11.8 per cent on medical examination at stations 
other than recruit depots. 

No particular changes in methods for the physical examinations of 
recruits for the Regular Army were made at once with the World War, though 
hi many instances the two examinations practically merged into one — the 
professional. In the hurry at the beginning of the war to enlist these, our 
first forces, it was not possible generally to select specialists for different phases 
of the physical examination. Later, more was accomplished in this direction 
and, as shown elsewhere, with the recruitment of the new Regular Army after 
the war, carefully constituted physical examining boards being in existence 
with all the specialties represented, physical examinations were then made 
practically universally by specialists. 

At the larger recruit depots, which in normal times handled from 30 to 
50 applicants for enlistment a day, with the war, over 1,000 men in the 24 hours 
often were received and examined. The work of making the physical ex- 
aminations required many additional medical officers, and early in April, 
1917, many members of the Medical Reserve Corps were assigned to active 
duty and ordered to the recruit depots. The space required for the physical 
examination had to be greatly increased by securing additional quarters and 
sometimes by the construction of temporary buildings. The examining 
pavilion built at Jefferson Barracks, Mo., was particularly notable in this 
respect. " 

National Guard organizations were brought up to strength vfry largely 
by local volunteers. Generally speaking, as these examinations were not so 
concentrated either in point of place or of time, not so much difficulty was 
encountered here in making the necessary physical examinations. Specialists 
were not commonly available, but on the whole the physical examinations 
were well made. 

National Army and Enlisted Reserve Corps physical examinations were 
made in many different ways, depending on the particular circumstances, but 
generally speaking the standards of the Regular Army were maintained. 

No data are available to show the merits or demerits of the physical exami- 
nation system followed for vx)lunteers as compared with that for selective serv- 
ice men. It had been the general opinion before the war that our Regular 
Army was exceptionally good physically, and that if the National Guard, 
through force of circumstances, hardly measured up to its physical standard, 
yet, on the other hand, notable improvements were occurring here year by j'ear, 
and that on the whole, immediately before the war, few physically unfit men 
were being accepted. 

A reexamination of Regulars and some National Guard in the summer of 
1917 unfortunately did not wholly confirm the view in reference to there being 
only a small percentage of physically unfit in the old Army. As a matter of 
fact, this reexamination revealed a fairly high jjcroentage of soldiers with dis- 
abilities necessitating discharge. Presumably a large j)roportion of them were 
old reenlisted men, not vigorous enough for field service, or individuals who had 
contracted disabilities since enlistment. 



• For details, see next chapter. 
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PHYSICAL STANDARDS FOR VOLUNTEERS 
WAR STANDARDS 

These were all based on those for the Regular Army. General Orders, No. 
66, War Department, April 18, 1910 (basic), together with Circular No. 2, War 
Department, November 1, 191C (height and weight more specific), and Circular 
No. 26, War Department, May 18, 1909 (old vision standard still maintained 
when G. O. No. 66 was issued), promulgated the physical standards for enlist- 
ment in the Regular Army which were in effect at the outbreak of the war, and 
which continued in force for voluntary enlistment until June 5, 1918, when 
Special Regulations, No. 65 * were issued. Routine voluntary enlistments for 
the volunteer forces, however, were suspended in December, 1917. The mini- 
mum standards for general acceptance as regards applicants 21 years of age 
and over were as follows: Height, 64 inches; weight, 128 pounds, 120 in special 
cases; chest measurement at expiration, 30 inches; mobility, 2 inches; vision, 
minimum, 20/40 for the right eye and 20/100 for the left eye (except for certain 
staff corps), provided that no organic disease existed in either eye. The same 
standards applied below the age of 21 save that height and weight were lower. 

Special Regulations, No. 65, mentioned above, applied to the Army as it 
then existed as a whole. This regulation will therefore be discussed more in 
detail in the next chapter. 

POST-WAR STANDARDS 

The signing of the armistice was followed by the rapid discharge of drafted 
forces and those enlisted for th^mergency only. Yet, as an aftermath of the 
war considerable bodies of regular troops were maintained in Germany and in 
Siberia. To provide these troops, as well as to maintain the regular establish- 
ment at its required strength for home duty and for service in tropical posses- 
sions, it became necessary to recruit practically a new army. In a sense this 
procedure was essentially part of the World War. At all events the influence 
of wartime physical standards was so marked in its recruiting that brief con- 
sideration is merited here. 

Enlistments for the Regular Army were resumed in March, 1919, and con- 
tinued thereafter. 

The physical standards were prescribed by Special Regulations, No. 65, 
originally issued June 5, 1918, reissued somewhat changed November 8, 1918, 
and modified by letter of instructions from The Adjutant General March 6^ 
1919, which is given in full below. Standards that applied immediately after 
the war were written in technical language, intended for use of medical officers 
only. Realizing the difiiculty under which line recruiting officers were laboring 
in making physical examinations with such a technical standard as a guide, the 
Surgeon General prepared a set of instructions for the guidance of lino officers 
regarding the physical examination of applicants for enlistment.' These instruc- 
tions were written in plain, nontechnical language, and not only described the 
method of making a physical examination, but listed all causes for rejection 
which a line officer could reasonably be expected to detect. They were issued 

'See Vol. I, Appendix, 701 et seq. 
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by The Adjutant General's Office on December 26, 1919, as a supplement to 
Special Regulations, No. 65. In consequence their use was subsequent to the 
period covered by this history (ending December 31, 1919). 

As illiteracy was not a bar to enlistment, it became necessary to devise 
some method whereby line recruiting officers could form an estimate of the 
mental caliber of illiterate and non-English speaking applicants for enlistment. 
Hence, upon request of The Adjutant General the section of psychology in the 
Surgeon General's Office prepared a test known as the "Recruit psychological 
examination," which was printed and distributed for use at all general recruit- 
ing stations in the United States.'" As no data are available regarding the 
results obtained during the period covered by the history, nothing further will 
be said in regard to the test in question. 

The basic standards of physical examination governing entrance into the 
Army subsequent to the signing of the armistice were contained, then, in Special 
Regulations, No. 65, November 8, 1918, and Special Regulations, No. 65, was 
a duplicate of Form 75, P. M. G. O., June 5, 1918, which is sufficiently discussed 
in Chapter XX. But upon the resumption of voluntary enlistments in March, 
1919, the Surgeon General recommended certain alterations in the standards 
set forth in Special Regulations, No. 65, these being necessary to make the regu- 
lations applicable to the conditions of voluntary enlistment as distinguished from 
the conscription plan for which they originally had been prepared. The changes 
were published as a supplement to Special Regulations, No. 65, in the form of 

a letter, as follows : 

The Adjutant General's Office, 

Washington, March 6, 1919. 
To all department commanders, division and camp commanders, chief s of bureaus, commanders 
of independent units, all officers of the general recruiting service, and the commanding general 
American Expeditionary Forces. 

1. Special Regulations, No. 65, W. D., revised November 8, 1918, will govern the de- 
termination of physical standards for acceptance for voluntary enlistment (see pars. 3 and 
4) with the exceptions hereinafter noted. In the absence of the draft machinery the burden 
of the local board examination, prescribed in S. R. No. 65, revised, paragraph 5, falls upon 
the local recruiting officer. 

2. All registrants examined under the draft laws were classified into four groups, A, B, 
C, and D. Groups B and C consisted of remediable and special and limited service cases, 
but in the present application to vohintary enlistment all such cases being in the same class 
as Group D, i. e., to he rejected as unfit for service. (See par. 4, Special Regulations, 65, 
revised).' On a basis of this interpretation of these standards, all cases coming under the 
classification included in the following paragraphs shall be considered as unfit for military 
service: Paragraphs 14, 26, 31, 35, 38, 41, 44, 48, 53, 54, 60, 65, 66, 74, 78, 79, 83, 84, 105, 
115, 128. 

3. Examination for malingering pertaining to visual and auditory defects (pars. 16 to 
29) are of minor importance for the present purpose. With voluntary enlistment the ques- 
tion of malingering rarely arises. On the other hand, care must be taken to prevent the 
acceptance of men who have defects which they are trying to conceal. This is particularly 
important in excluding epileptics, drug addicts, insane, bed wetters, and those with defective 
vision and hearing. 

4. The sections, paragraphs, and subparagraphs of S. R. No. 65,' revised, which apply 
to men for unconditional acceptance (Group A) are modified to read as follows: 

Section V, paragraph 30, subparagraph B. Acute primary sinusitis is cause for rejec- 
tion. Subparagraph i. Aphonia is cause for rejection. 

: . .. — w-t- -^ . 

'See Vol. I, Appendix 701 et seq. 
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Section VII, paragraph 37, subparagraph c. Cases of pediculosis may be accepted for 
immediate service provided the means are at hand for immediate delousing. Secondary 
syphilitic lesions of the skin are cause for rejection. Ringworm, unless slight, is cause for 
rejection. 

Section IX, paragraph 43, subparagraph c. Fracture of the coccyx, if accompanied by 
pain and tenderness, is cause for rejection. Paragraph 47, subparagraph b. Disease of the 
sacro-iliac joints is cause for rejection. 

Section XIII, paragraph 64, subparagraph e. Scar pain, if severe, is cause for rejection. 

Section XVII, paragraph 104, subparagraph e. Hay, fever is eavise for rejection. Sub- 
paragraph d. Acute bronchitis is cause for rejection. Subparagraph g. Acute pleurisy with 
effusion is cause for rejection, subparagraph h. Fracture of rib or ribs is cause for rejec- 
tion. Subparagraph k. Syphilitic periostitis of rib or ribs, sternum, or clavicle is cause for 
rejection. 

Section XIX, paragraph 127, subparagraph a. Infection with the Plasmodium of malaria 
is cause for rejection. 

Section XVI, paragraph 82, subparagraph c. Hysterical paralysis or muscular spasm is 
cause for rejection. 

5. Section XV, paragraph 77, is revoked in so far as it applies to voluntary enlistments, 
and the following is substituted therefore: 

Applicants for enlistment who are found on examination to present the following con- 
ditions, shall be rejected. 

.i (a) Gonococcus infections, acute or chronic, including gonorrheal rheumatism. 

(b) Syphilis when demonstrable by history or physical examination (not to include 
Wkssermann test). •• i *■ 

(c) Chancroids. ■ ■ 

(d) Buboes. 

(e) Absence of both testicles due to removal or atrophy. 
(/) Acute cystitis. 

(g) Varicocele, if large and painful. 

(h) Hydrocele, if large. 

(i) Undescended testicle, if lying in the inguinal canal. 

0) Amputation of penis if such as to interfere with micturition. 

6. Section XVI, paragraph 38, is revoked in so far as it applies to voluntary enlist- 
ments. 

Section XIII, paragraph 64, subparagraph e, is revoked, in so far as it applies to volun- 
tary enlistments. 

7. In the event that the applicant presents temporary or remediable defects, which 
may reasonably be expected to be curable in a short period or by an operation, he should be 
informed that he may present himself to the recruiting officer at a later date for reconsidera- 
tion of his case after cure has been effected. Accepted applicants received at recruiting 
depots, recruit depot posts, or other designated stations for enlistment who are found to 
have temporary illnesses or minor defects remediable by operations which the applicants 
desire to have performed may, in the discretion of the commanding officer, be held for neces- 
sary treatment with a view to subsequent enlistment if the disqualification is removed. 

8. In the blank space at the bottom of page 3 of .service records for each soldier enlisted 
under new enlistment law, notation will be made to show whether soldier enlisted for one 
year or three years. 

9. Department commanders will publish these instructions to all concerned under their 
jurisdiction. 

By order of the Secretary of War: 

R. J. Herman, Adjutant General. 

Subparagraph e, paragraph 85, Special Regulations, No. 65, classifies the 
moron state as a cause for rejection, while paragraph 89 defines a moron as 
an individual whose mental development is that of a child not over 8 years of 
age as measured by the Binet-Simon test. It will be seen that, according to 
this ruling, any applicant demonstrating a mental age of over 8 years was 
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regarded as mentally suitable lor military service. Since this assumption was 
obviously not true in many cases, upon the recommendation of the Surgeon 
General the following amendment to Special Regulations, No. 65, was issued: 

War Department, 
The Adjutant General's Office, 

Washington, January 19, 19S0. 
To all bureau chiefs, all department commanders, commanding general, American forces in 
Germany, and commanding officers of excepted places, including all offices of the general 
recruiting service. 

1. Special Regulations, No. 65, War Department (standards of physical examination) 
revised November 8, 1918, and modified March 6, I9I9, by letter A. G. O., No. 341.41, will 
govern the determination of physical standards of acceptance for voluntary enlistments 
with the following exceptions". 

Section XVI, paragraph 85, subparagraph e, delete the words "(see paragraph 89)." 
Section XVI, paragraph 89, entire paragraph revoked. 

2. The question as to whether or not an applicant is of a suitable mental age for enlist- 
ment will be left to the judgment of the individual medical examiner. 

3. Department commanders will publish these instructions to all concerned under their 
jurisdiction. 

By order of the Secretary of War: 

(Signed) W. V. Carter, Adjutant General. 

It will be noted that the modifications of Special Regulations, No. 65, 
place all applicants for enlistment in two classes: first, those conforming to the 
standards for general military service; and, second, those to be rejected as 
unfit for military service. The Groups B and C (selective service) , which con- 
sisted of remediable and special and limited service cases," were all now classed 
as unfit for the regular service. Venereal diseases constituted a cause for 
rejection. 

Comparison of the new physical standards with those of pre-war times 
shows a decided change downward.^ There was a lowering in the requirements 
for height, weight, and chest measurements, and for vision and hearing. The 
minimum weight before the war for men ov;«r 21 years of age was 128 pounds, 
except in the case of specially active and vigorous candidates, when it might 
be reduced to 120 pounds; it was now 110 pounds. The minimum height for 
applicants over 18 years old had been reduced from 64 to 60 inches. Chest 
circumference had been lowered from 32 inches to 31 inches, except in special 
cases. The former minimum visual requirements for the line of the Army 
and Signal Corps were 20/40 for the right eye and 20/100 for the left eye, with- 
out glasses; now they were, for any branch of the service, 20/40 in one and 
20/100 in the other eye, without glasses, or 20/100 in each eye if correctable 
with glasses to 20/40 in either eye. Auditory acuity of 20/20 in each ear was 
formerly required; the standard was now reduced to 10/20. 

Dental requirements were now somewhat higher than formerly. The 
minimum requirements were six masticating (molar and bicuspid) and six 
incisor (incisor and cuspid) teeth, so opposed as to serve the purposes of incision 
and mastication. Formerly the requirements were four serviceable double 
(bicuspid or molar) teeth, two above and two below, so opposed as to serve 
the purposes of mastication. However, teeth restored by crowns or dummies 
attached to fixed bridgework were now considered as serviceable teeth, which 
was not the practice before the World War. 
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Post-Wak Specialization By Physical Examiners 
As recruiting for the new Regular Army commenced during the active 
period of demobilization, as stated elsewhere, it was possible in the camps 
for the boards of specialists engaged in demobilization to make the physical 
examinations for enlistment. As the medical personnel of recruit depots 
was also engaged in demobilization examinations prior to resumption of recruit- 
ing, the examining boards at these depots were in like manner utilized in 
testing jipplicants for enlistment. Hence, we find that in most instances 
recruits were now examined by a number of medical officers, this practice 
conforming to the principles in force at recruit depots during the 10 years 
preceding the World War, though specialization was now carried out to a 
much greater degree than was the pre-war custom. This is considered to have 
been an improvement over an examination by a single medical officer, such as 
was usually made for enlistment before the war at all stations except recruit 
depots. Upon the recommendation of the Surgeon General, the following 
instructions were issued; they were strictly complied with wherever personnel 

and facilities permitted: 

War Department, 
Circular No. 435. Washington, September 23, 1919. 

PHYSICAL EXAMINATION OF APPLICANTS FOR ENLISTMENT 

In connection with Circular No. 118, War Department, 1919, the following instructions 
relative to the physical examination of applicants for enlistment are published for the infor- 
mation and guidance of all concerned: 

The physical examination of all applicants for enlistment in the Regular Army will be 
made, as far as practicable, by well-balanced groups of medical officers, consisting of a number 
of specialists, when available, instead of having the entire examination made by one medical 
officer. 

It is recognized that it will be impracticable in many posts and camps, owing to the 
present shortage of medical officers, to provide an examining group in which all special 
branches of medicine are represented, and that at certain isolated posts and stations the 
entire physical examination must be made by one medical officer. It is desired, however, 
that the "group" scheme of examination be followed so far as local conditions permit. If 
fully qualified specialists are not available, medical officers present Vjest qualified in the 
requisite specialties should be assigned to this duty. It is thought that at the larger camps 
and posts it will be possible to organize an examining group somewhat as follows: 

One general examiner, including surgery, orthopedic, skin, hernia, venereal, 

diseases etc. 
One internist (tuberculosis, cardiovascular, etc.). 
- ; One eye, ear, nose, and throat examiner. 

One dental examiner. 
Also, when available a neuropsychiatric examiner should be included in the group. 
When not available, his part of the examination should be conducted by one of the other 
examiners. 

Medical officers selected as members of an examining group, as above outlined, should 
act as examiners in addition to other routine duties in which they may be assigned. In all 
posts and camps, excepting demobilization centers, physical examinations should ordinarily 
be made at the ho.spital, where the necessary facilities exist for conducting the most thorough 
examinations and where specialists may be available for this work without interfering with 
their other duties. 

(342.15, A. G. O.) . , 

By order of the Secretary of War: 

Peyton C. March, 
,>■;'■ • General, Chief of Staff. , ■ 

Official: 

P.C.Harris, ■ " "■'■ '.i-^H.'* 

The Adjutant General. •■ >'^-\ ' ' "■' 
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On resumption of voluntary enlistments the following military stations 
functioned as recruit depots: Fort Slocum, N. Y.; Jefferson Barracks, Mo.; 
Columbus Barracks, Ohio; Fort Thomas, Ky.; Fort Logan, Colo.; and Fort 
McDowell, Calif .^ These are the stations which were used for the same pur- 
pose before the war. Camp Travis, Tex., and Fort Oglethorpe, Ga., were 
designated as recruit depot posts. Fifty-six thousand eight hundred and 
sixty-eight applicants for enlistment were examined at recruit depots from 
March 1, 1919, to December 31, 1919. Of this number, 43,234, or 76 per cent, 
were passed through the three principal depots, namely, Fort Slocum, N. Y.; 
Jefferson Barracks, Mo., and Columbus Barracks, Ohio.'^ At each of these 
three large stations a full board of specialists was maintained at all times. 
Efforts were made to keep a full board at the smaller depots and the depot 
posts, but this was not always practicable; however, a group consisting of 
an internist, an officer experienced in eye, ear, nose, and throat work, a psychia- 
trist, a dentist, and a general examiner were on duty at each recruit depot 
during practically the entire period to December 31, 1919. It was not possible 
to secure sufficient cardiovascular and lung specialists to supply all depots. 

The following table is given as an illustration of the work at each recruit 
depot from March 1, 1919, to December 31, 1919. The recruit depot posts 
Camp Travis and Fort Oglethorpe are omitted : " 





Number Number 
examined accepted 


Number 
rejected 


Percent- 
age 
rejected 




18,687 12,841 
12,610 11,208 
11,937 9,012 
5, 626 4, 363 
4, 638 3, 854 
3,470 2,841 


4,611 

1,412 

1,574 

958 

619 

609 


24.6 


Jefferson Barracks . __ . 


11.1 


Columbus Barracks. 


13.1 


Fort McDowell ----,-- 


17.3 


Fort Logan 


13.3 


Fort Thomas 


17.5 








56,868 1 44,119 


9,783 


17.2 



It will be noted that a wide variance exists in the percentage of rejections 
at the individual depots; especially is this marked in the case of the three 
principal ones, Fort Slocum, Jefferson Barracks, and Columbus Barracks. 
It is difficult to offer a thoroughly satisfactory explanation. It is thought to 
have been in part due to the difference in the general physical make-up of the 
applicants, the ones received at Fort Slocum being inferior to those at Jeffei-son 
Barracks and Columbus Barracks; in still larger part that it should be ascribed 
to the difference in the physical examinations given at the three stations. =• 
The greatest number of rejections at Fort Slocum were for neuropsychiatric 
conditions. 3 

A summary of the various causes for rejection at the recruit depots during 
the same period, based upon a total of 65,868 examinations, is here given: "•" 



Neuropsychiatric 

Cardiovascular. _ 

Otolaryngological 

Venereal 

Tuberculosis 

Oeneral surgical and skin 
Orthopedic - 



Number 


Percent- 




rejected 


rejected 




2,199 


3.8 




1,076 


1.8 




890 


1.5 




639 


1.1 




611 


1 




516 


.9 




473 


.8 





Condition 



Ophthalmological.. 

Dental 

Developmental 

Miscellaneous physical causes 
Under age 

Causes other than physical... 



Number 
rejected 



431 
243 
249 
513 
463 
,504 



Percent- 
age 
rejected 



0.7 
.4 
.4 
.9 
.8 

2.6 
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It will be noted that the percentage of rejections for ophthalmological and 
for developmental conditions (height, weight, and chest measurements) are 
very low, no doubt because practically all candidates with height, weight, and 
visual defects were eliminated at the recruiting stations and never reached the 
recruit depots. Since the standards with reference to these conditions were 
definite and easily undei-stood by a layman, theoretically none of this type of 
cases should have escaped detection at recruiting stations. The ratio of rejection 
for dental defects was also low, probably for the same reason. The large 
percentage of neuropsychiatric rejections, 3.8, was to be expected, since a line 
officer could not diagnose such conditions unless they were extreme, whereas 
at the recruit depot the applicants were examined by skilled psychiatrists. 

Records are at hand covering the examination of 48,255 applicants for 
enlistment at military stations other than recruit depots during the period 
from March 1, 1919, to December 31, 1919.'^ Of this number, 44,873 were 
accepted and 3,375, or 7 per cent, rejected. The marked difference between 
this percentage of rejections at recruit depots, 17.2 per cent, and the percentage 
at camps, 7 per cent, was due to the fact that a considerable proportion of the 
men examined at camps were those applying for reenlistment on completion 
of their current terms of service. Naturally a much lower rate of rejection 
would obtain in this class of men. A summary of the causes for rejection of 
48,255 men examined at stations other than recruit depots is as follows: 



Condition 



Developmental , 

General surgical and skin 

Oplithalmological 

Orthopedic 

Cardiovascular 

Neuropsyctliatric 

Dental 



Number 


Pereent- 


rejected 


reiected 


491 


1 


384 


.8 


386 


.8 


326 


.68 


339 


.7 


296 


.61 


236 


.48 



Condition 



Venereal 

Otolaryngological 

Tuberculosis _ ,_ 

Miscellaneous physical causes 

Under age _ _ 

Causes other than physical... 



Number 
rejected 



221 
192 
119 
181 
84 
314 



Percent- 
age 
rejected 



.25 
.37 

.17 
.65 



It will be noted that there is but little coincidence between the rates in 
this group and those shown in the list of rejections at the recruit depots. 

From March 1, 1919, to Deceoiber 31, 1919, 176,299 men applied for enlist- 
ment at general recruiting stations throughout the country. Of this number, 
88,647, or 50.2 per cent, were rejected there, while 87,652, or 49.8 per cent, 
were accepted and forwarded to recruit depots or other stations." Of the appli- 
cants reaching the recruit depots, approximately 80 per cent were enlisted, 17 
per cent were rejected, and 3 per cent either left the recruit depot, declined to 
enlist, or were held for further observation prior to enlistment." Hence, of a 
total of 176,299 applicants for enlistment at general recruiting stations, only 
approximately 70,000, or 39 per cent, were finally enlisted. 

As mentioned before, The Adjutant General's reports from 1909 to 1915, 
inclusive, showed that 83 per cent of all applicants at general recruiting sta- 
tions were rejected by the line officers in charge, and that no records of the 
causes of such rejections were kept. The reports from March, 1919, to Decem- 
ber 31, 1919, showed that only 50 per cent were so rejected. This presumably 
indicates that, because of the urgent need for men, less discrimination was now 
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being used at general recruiting stations in the selection of applicants than 
was formerly the case. During the period 1909-1915, 15.71 per cent of appli- 
cants were rejected at recruit depots, while from March, 1919, to December 
31, 1919, 17.2 per cent were rejected. The percentage of rejections for the 
entire Army, exclusive of general recruiting stations, for the period 1909-1915, 
inclusive, was 11.8, while for the period March, 1919, to December 31, 1919, 
it was 12.7. 
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CHAPTER XX 

PHYSICAL EXAMINATIONS ON ENTERING SERVICE— Continued 

SELECTIVE SERVICE MEN 

Choosing men for the Army under the selective service act was governed 
by different physical standards from those for voluntary enlistments, and 
different agencies were involved in making the physical examinations. 

A provost marshal general was in charge of the draft in the Civil War ' — 
our only previous experience with drafting men for our Army — and this office 
was re-created at the beginning of the World War, being made responsible for 
all matters having to do with securing men under the selective service act.^ 
The Provost Marshal General determined in the first instance which men of 
the general population within the prescribed limits of age were physically fit for 
soldiers.' The men so selected by the local agents of the provost marshal 
general subsequently went to military camps, after which only strictly military 
agencies were concerned with them. 

So far as the local agents mentioned were concerned, and these were purely 
civilian, their actions were governed by instructions issued by the Provost 
Marshal General.' These instructions related to physical standards to be main- 
tained as well as to other matters. 

On arrival in the military camp concerned, selective service men were 
reexamined by military medical officers whose actions in respect to the physical 
standards to be maintained were governed by War Department and promul- 
gated through its general orders, or, as a matter of fact, very often by Surgeon 
General's circulars, some of which were approved by the Secretary of War. 

For convenience, and to make more clear a very complicated subject, the 
following table has been made: 

Table 39. — Evolutionary periods in physical examination of drafted men 

physical standards prescribed 



Administration and methods 



Draft periods 



By Provost Marshal 
General's office 



First period, pio- 1. Local board exami- 
neer stage ending nation. 
Pec. 14, 1917. ; 2. District board exam- 
ination. 



At camps 



Second period, 
interiiicdiate or 
transitional end- 
ing June 4, 1918. 



Third period, co- 
ordination and 
standardization, 
ending Nov. U, 
1918. 



1. Local board exami- 
nation 

2. District board exam- 
ination. 

3. Secondary examina- 
tion if referred to 
medical advisory 
board. 

4. Medical aides. 

.5. Medical advisory 
board to P. M. O. O. 



. Primary examina- 
tion by regimental 
surgeon. 

:. Secondary examina- 
tion of cases refered 
to specialists. 

1. Survey of all byT. B. 
board. 



From Provost Marshal 
General's offlce 



At camps 



1. Form 11, P. M. G. O. 
(July 2, 1917). 

2. Form 11, P. M.O. O. 
(revised to August 25, 
1917). 

3. Bulletins from time 
to time. 



1. S. G. O. instructions. 

2. Form 11, P. M.G. O. 
(revised to Aug. 25, 
1917). 

3. G. O. 86, 1910. 



1, Primary examina- 
tion by general ex- 
aminers in depot 
brigade. 

2. Secondary examina- 
tion when referred to 
specialists. 



. Part VIII, S. S. R., 
Nov. 8, 1917. 

1. Changes Selective 
Service Regulations 
No. 3 (January 28, 
1918). 

. Manual medical ad- 
visory boards (Form 
64, P. M. G. O., Feb. 
14, 1918). 



1. S. G. O. instructions. 

2. O. O. No. 66 (1910 

3. Part 8. S. S. R. 

4. Changes Selective 
Service Regulations 
No. 3 (Jan. 28, 1918). 

5. Manual medical ad- 
visory boards (Form 
64, P. M. O. 0., Feb. 
14, 1918). 



1. Local board exami- 
nation. 

2. District board exam- 
ination. 

3. Secondary examina- 
tion by medical and 
advisory boards. 

4. Medical aides to 
governors. 

5. Medical division in 

P. M. a. o. 



Single examination, by 
board composed of 
all necessary special- 
ists, at one session 
only. 



1. Form75, P. M.G. O. 
(July 19, 1918, changed; 
as regards height, 
weight, chest expan- 
sion). 

2. Form75, P. M. G. O. 
second edition, Sep- , 
tember 27, 1918. 



Special Regulations No. 
65, A. O. O. (July 19, 
1918, changes as re- 
gards height, weight, 
chest expansion). S. 
R. No. 65 was identi- 
cal in text with Form 
75, P. M. G. O. 
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This not only shows the situation respecting administration and methods, 
but also notes the various orders in vogue prescribing physical standards. Aside 
from it, however, probably the best way to make clear the working of the 
selective service act is to describe first the Provost Marshal General's organiza- 
tion, so far as it is pertinent to the present subject, and then that of the Surgeon 
General; this plan will be that adopted, chronological order being preserved in 
each case; later, physical standards and results attained will be discussed. 

PROVOST MARSHAL GENERAL'S ORGANIZATION 

LOCAL BOARD EXAMINATION 

The following is quoted from the selective service law which was enacted 
by Congress early in the World War: ' 

Such draft as herein provided shall be based upon liability to military service of all 
male citizens, or male persons not alien enemies who have declared their intention of 
becoming citizens, between the ages of 21 and 30 years, both inclusive. * * * And the 
President is hereby authorized to exclude or discharge from said selective draft and from the 
draft under the second paragraph of section one hereof, or to draft for partial military service 
only those liable to draft as in this act provided, persons of the following classes: * * * 
(Here are specified certain officials, those in the military service, employees of the United 
States mail, etc., pilots, marines, etc., certain industries necessary for the maintenance of 
the military establishment, etc.), and those found to be physically or morally deficient. 
The President is hereby authorized in his discretion to create and establish throughout the 
several States the subdivisions thereof, and in the territories and the District of Columbia, 
Local Boards. * * * Such boards shall be appointed by the President and shall consist 
of three or more members, none of whom shall l)e connected with the military establishment. 
* * ♦ Such boards shall have power, within their respective jurisdiction, to hear and 
determine, subject to review as hereinafter provided, all questions of exemption under this 
act, and all questions or claims for including or discharging individuals or classes of indi- 
viduals from the selective draft. 

According to the instructions issued in May and June, 1917, by the Provost 
Marshal General, who was charged with the duty of administering the act in 
question, the normal composition of local boards was five members, of whom 
one should be a physician.^ Provision was made later in Selective Service 
Regulations for the appointment of one or more physicians as additional medical 
examiners, even though a licensed physician was already a member of the 
board.* The board decided as to physical fitness in each case, but the findings 
of the examining physician, whether a member of the board or not, were used 
as the basis of the board's decision in this respect. From the beginning the 
registrant had the right of appeal to a district board which possessed the power 
of final decision." At a later date provision was made that certain cases should 
be referred to a medical advisory board, but even then the final decision still 
rested with the district board.' 

Local boards sent accepted registrants to camps where in many cases, 
as will be seen later in detail, they were found physically unfit by camp surgeons 
and were returned in due course to their homes. This did not end the matter, 
however, and men rejected by a camp surgeon not infrequently were sent 
again with a certification of fitness from the local board concerned to the same 
camp on a succeeding call. Another method consisted in sending such men 
to another camp where perhaps the camp surgeon was thought to be more 
lenient in his decisions regarding rejection. 



446 SANITATION 

The resulting confusion in this respect was finally corrected. While Selec- 
tive Service Regulations of Novemher 8, 1917, definitely ruled that local boards 
should place each man rejected at camp in the exempt "class V," ' Selective 
Service Regulations, September 16, 1918, required that a case so rejected be 
placed in "class I," " to be immediately called for reexamination when, if the 
disability for which the individual was rejected at camp was found, classifica- 
tion as determined at the camp should stand; whereas if it were not found, the 
man would be referred to the medical advisory board for careful reexamination ; 
the findings would then be returned to the local board and forwarded to the 
district board, whose decision determined the final classification. The latter 
ruling proved satisfactory to all concerned, and as a result complaints and 
recriminations by local boards and camp examiners, so common in such cases 
in the earlier part of the war, almost entirely ceased. 

In the early part of the war (first draft) local boards were required to 
determine only whether each registrant was or was not fit for the military 
service in accordance with the physical standards prescribed by the Provost 
Marshal General. Yet, this does not mean that their task was a light one. 
On the contrary, for the first draft the local board physicians were actually 
required to examine about 2,500,000 men in order to secure approximateh^ 
500,000 for sending to camp, this because the physical examination was made 
prior to the determination as to exemption on industrial or other grounds.''' 
As will be seen they were relieved of this unnecessary burden later. 

In the earlier part of the war the local agencies mentioned above, local 
and district boards, constituted the draft machine save for the Provost Marshal 
General's Office itself, which, as explained, was in general charge and pro- 
mulgated the various instructions destined to govern the actions of the local 
agencies concerned. 

A new agency was created when medical aides to the governors of the 
States were provided for in November, 1917, and commissioned in the Medical 
Reserve Corps." The duty of a medical aide was defined as follows :'- 

His duties consisted in the establishment of close relation with all examining physicians 
of his State, in meeting the examiners for the purpose of discussing medical problems of the 
draft, and for the clearing up of doubtful points; in visiting local and medical advisory 
boards, to observe their work and advise their members; in recommendhig replacement of 
weak examining physicians, arranging for additional examiners, and hastening the operation 
of physical examinations where such were delayed; in studying the causes of rejection at 
cami)s with a view to the detection of inefficiency in examiners; in the performance of such 
other duties in connection with physical examinations of drafted men as might be required 
of him. 

The appointment of these officers was dictated by certain difficulties in 
the first draft. After this new policy was adopted, not only did the governor 
of each State possess a chief medical officer, through whom all orders, changes, 
and interpretation of changes could be sent to local board physicians, but these 
local physicians, in turn, had a sponsor who could understand the grounds for 
some of their peculiar difficulties, and who was in a position to help remove the 
causes thereof. From one camp — and this may be true of many others — the 
chief medical examiner supplied to the medical aides of two States a daily 
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report of camp rejections, stating tho causes and giving any additional data 
that might be considered of value to tlie local board examiners. Tlie medical 
aides made use of such material in bulletins for distribution to all members of 
the local boards. It will readily be seen that by this and similar means, many 
of the former misunderstandings could be solved. Altogether the plan of 
appointing medical aides may be considered as having been a complete success. 

MEDICAL ADVISER TO PROVOST MARSHAL GENERAL 

At the beginning of the war, no medical agency existed in tlie Provost 
Marshal General's Office. The practice at that time was for that office to 
request the Surgeon General's Office from time to time, as seemed necessary, 
to fix physical standards for the draft, and these were then published by the 
Provost Marshal General to the civilian agencies directly responsible for 
securing selective service men." There is no record to show that the Provost 
Marshal General had any medical experts in his office until February, 1918. 
Before this, considerable confusion had existed, especially in reference to the 
promulgation of exactly the same physical standards bj' the Provost Marshal 
General and by The Adjutant General at the instance of the Surgeon General." 
Sometimes the Surgeon General issued instructions direct, but the situation 
was the same. Not infrec(uentiy, therefore, the local boards and the camp 
examiners were actually operating under diflFerent physical standards. 

The latter part of July, 1918, an experienced officer of the regular Medical 
Corps was appointed to serve as adviser to the Provost Marshal General.'" 
This was followed by the creation of a medical division in his office about 
August 1, 1918.''^ To this reorganization were due many of the changes 
which finally brought about the unification of standards for use by military 
surgeons and by the physicians on the Provost Marshal General's boards 
As has been explained, prior to this time there was a lack of coordination 
among the Provost Marshal General, The Adjutant General, and the Surgeon 
General relative to physical standards and* their promulgation. Instructions 
from the Provost Marshal General were not received by medical officers at 
camps in many instances, and if they had been so received would not have 
been held binding on officers of the Army. The Army looked to The Adjutant 
General and the Surgeon General for instructions and not to the Provost 
Marshal General, as has previously been explained. Physicians on local 
boards and medical officers in camps thus were sometimes working at cross 
purposes and with divergent physical standards to guide them. The mistake 
in the beginning la}' in the failure properly to coordinate and promulgate orders 
to the Army at the same time that similar instructions were being issued 
by the Provost Marshal General for the guidance of local draft boards. This 
condition of affairs was corrected later in the war mainly by the medical adviser 
to the Provost Marshal General, who saw to it, by consultation with the 
Surgeon General's Office, that simultaneously with the issuance of instructions 
to local boards similar instructions were transmitted to the Army through the 
proper channels, thus making possible full coordination of all concerned. 
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SURGEON GENERAL'S ORGANIZATION 

Here we will also start with description of the agencies which actually 
carried on the examination and then work back to the directing agency — the 
Surgeon General's Office itself. This rather unusual method was adopted 
advisedly in order to preserve chronological sequence. 

CAMP EXAMINEES 

Plans for physical examinations of selective-service men were thought out 
well in advance of their arrival at their camps, and special instructions con- 
cerning the various features of the work were prepared early in the professional 
divisions of the Office of the Surgeon General. As a matter of fact, the organiza- 
tion of special physical examining boards preceded the draft, their earliest 
employment, however, being for the reexamination of officers and men in the 
Regular Army and in the National Guard. The War Department circular first 
authorizing the appointment of such special boards is here given in full, though 
as issued it pertained to the reexaminations mentioned above, the plan applied 
equally from their beginning to camp examinations of drafted men. 

Circular. War Department, 

Washington, July 16, 1917. 

1. Boards of examiners consisting of specially selected officers of the Medical Reserve 
Corps will be sent to all the larger camps of the Army as far as practicable for the purpose of 
examining the commands for tuberculosis. The size of a board sent to a given camp will be 
governed by the size of the camp, but not less than three officers will ordinarily be sent to 
any camp. \ detachment consisting of noncommissioned officers and privates or privates, 
first class, Medical Department, will be ordered to the camps in which examinations are to 
be conducted for the purpose of assisting in the clerical and other work of tlie examinations. 
Suitable quarters will be provided by the camp autliorities for these medical officers and for 
the enlisted men of this detachment, and also places in which the examinations can be con- 
ducted. The men composing an organization (company), will so far as practicable, be 
examined consecutively. A nominal list of each organization will be furnished the examiners 
at the time of the examination of the organization. Men found by the examiners to be 
affected with tuberculosis will be reported to the commanding officer through the camp 
surgeon. The examiners will be instructed by the commanding officer as to the manner in 
which such reports will be made. When action under the provisions of paragraph 161, Army 
Regulations, is neces.sary, a disability board will be appointed from the examiners or, in case 
of large commands, as many boards consisting of three members each may be constituted as 
appear to be necessary for the most rapid execution of the work. In order to save time and 
to avoid tlie unnece.s.sary repetition of physical examinations, the recommendations of the 
examiners as to discharge on account of tuberculosis will not be subject to revision by the 
camp surgeon. 

2. Expert examiners in other specialties, such as psychiatry, orthopedics, cardiovascular 
diseases, etc., will likewise be assigned to the larger camps for duty. It is not contemplated 
that such specialists shall necessarily examine all the members of a command. They will 
act either as members of the medical staff of the organization, with more or less permanent 
assignment to it, or in certain cases they may visit a command for relatively brief periods to 
act as consultants with the camp surgeon or to give instructions in their .specialties to the 
medical officers of the command. Medical officers who are attached to the medical staff of 
a command as regular members of it do not differ as to their status from other medical officers. 
In case, however, the medical officer or officers shall have been sent on temporary duty for 
the purpose of conducting a methodical examination of the command for tuberculosis, or 
for instructing the medical officers, or for rendering expert advice in a specialty, the character 
of the service which the officer or officers in question are expected to render will be indicated 
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in orders from the War Department. Officers visiting military stations on duty of this kind 
and such enlisted men of the Medical Department as may be ordered to assist them will be 
subject to no other detail while acting under such assignment. The speciali-sts will be governed 
in their professional work by instructions from the Surgeon General of the United States .Army. 
They will render all re;>orts through the camp surgeon for transmission through official 
channels. The commanding officer will facilitate the work of the special examiners by indi- 
cating the men whose examination is desired, arranging for the instruction of medical officers, 
etc., and the examiners will conduct their examinations in such a way as to interfere as little 
as possible with the regular work of the command. Officers who plan and conduct the physical 
training of military organizations will confer with the expert in cardiovascular diseases 
(diseases of heart and blood ve.s.sels) if one is present, with reference to the maimer in which 
courses of physical training may be most advantageously carried out. 

By order of the Secretary of War. 

Tasker H. Bliss, 
Major General, Acting Chief of Staff. 

Official: 

H. P. McCain, The Adjutant General. 

The War Department provided for examinations of selective-service men 
by the assignment in due time to the various camps concerned of medical 
officers to serve as regimental surgeons, and by the detail of groups of carefully 
selected physicians who were accredited specialists not only in tuberculosis but 
in cardiovascular, eye, ear, nose, and throat, orthopedic, nervous and mental 
diseases, respectively.'" Ample notice had been given by the War Department 
regarding the expected arrival of the draft quotas in camp. The total strength 
of the first draft had been fixed at 687,000." These were to come in waves, 1 
per cent on each day of the 5th, 6th, 7th, 8th, and 9th of September, 1917 (5 
percent in all; 40 per cent beginning September 19; 40 percent boguining Octo- 
ber 3, and the remaining 15 per cent as soon thereafter as practicable. Insofar 
as the September quota is concerned, the above schedule was carried out with 
the following exceptions: As to the first call (September 5), the calling of 
drafted men to Camp Upton was delayed until September 10 because the 
construction of the cantonment had not sufficiently advanced to accommodate 
the men at the earlier date; the calling of drafted men to Camp Meade was 
delayed until September 19 because of delay in completing the water supply 
there. As regards the second call (September 19), at Camp Upton, one-half the 
men went there on September 19, the remainder on September 28; at Camps 
Meade and Dix the movement of some men was delayed until Septeml)er 26.'" 
Thus it may be seen that the camp physical examination of the September, 1917, 
quota of drafted men, with an average of between 20,000 and 30,000 men for 
each of the National Army cantonments, was no small task. 

Reexa.mination of Drafted Men on Their Arrival at Ca.mi> 

According to Memoraiulum No. 3, S. G. O., August 22, 1917, this examina- 
tion was to be made under the direction of the division surgeon, with the least 
practicable delay after the arrival of drafted men at the mobilization camps and 
was to consist of a preliminary examination and a final examination. The 
preliminary examination was to be conducted when practicable at the regimental 
infirmaries by the regimental medical officers, and such other medical examiners 
as might be detailed by proper authority. All individuals recommended for 
40081°— 26t 29 
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rejection and all doubtful casos of every sort were to be reported bj- name to the 
division surgeon for further examination. The final examination was provided 
for in the following extract from Memorandum No. 3, S. G. O., August 22, 1917: 

At each cantonment, specialists have been detailed to conduct final examinations, 
* * * drafted men whose physical condition has been reported to the division surgeon as 
in doubt, or deserving of discharge, at the preliminary examination, will be referred to the 
medical examiners of the specialty concerned. * * * 

Specialist boards were employed in the National Army cantonments and 
elsewhere to carry on this final examination of selective service men." The 
tuberculosis boards did not rest with the review of cases referred to them from 
the preliminary tests, but made complete tuberculosis surveys of practically all 
drafted men at a later date, according to the method previously used during the 
examination of officers and men in the Regular Army and the National Guard. 
The methods pursued by the other specialist groups varied, but so far as the 
records show in no instance was there a general reexamination of entire com- 
mands other than by the tuberculosis boards. The results in the case of 
tuberculosis were very good, except for the fact that work started too late and 
from necessity was not completed until January or February, 1918, this not 
being in accord with the requirement that the final examination should be made 
with the least practicable delay after the arrival of the men in the cantonments. '° 
Another defect lay in the provision that tuberculosis boards should not be 
strictly under the authority of the division surgeon. This is indicated in the 
last sentence of paragraph 1, War Department circular, July 16, 1917, quoted 
above. This arrangement in actual practice raised a good many difficulties, 
but the greatest weakness in the system of preliminary and final examinations 
was found in the fact that the specialists, though best fitted by experience and 
training to do the work of physical examination so far as their particular 
specialties were concerned, had no opportunity (except in the tuberculosis 
survey) to pass on any men other than those referred to them by the regimental 
surgeons who carried out the preliminary examinations. The local boards had 
exempted scarcely 30 per cent of the first draft on account of physical disability" 
and the camp examiners who made the preliminary tests were probably not more 
experienced, nor, at the outset, better acquainted with Army requirements than 
were the physicians of local boards. Then, too, obscure cardiovascular, psychi- 
atric, and orthopedic conditions, in the rush of examining a thousand or more 
men a day, were just as likely to be passed over in cainj) as they were by the 
local boards. It was inevitable, therefore, that in many cases men were not 
discovered to be physically unfit until the final camp examinations. Men 
found physically unfit at the preliminary camp examination were discharged 
with fair promptness, but on rejection by specialist boards on reexamination 
were held in camp for long periods, notwithstanding representations on the part 
of division surgeons that these men had been thoroughly examined and should 
be returned to their homes. A general reexamination of all such cases was 
ordered in six camps, the reason assigned being that rejections were considerably 
higher in them than the average in other camps, which was given as 2 per cent."* 
The replies of the camp surgeons indicate that they were unwilling to change 
their recommendations, except in the case of one who reversed his decision in 
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three instances.'* This policy of retaining physically unfit men as we now 
know did not make for military efficiency. In a number of the National Army 
cnmps, the ''sloughing off," as it has been called, of physical defectives from the 
divisions when they were ordered to prepare for immediate overseas service, 
was so great as to seriously impair their efficiency. 

The following letter from The Adjutant General to the Surgeon General 
dated April 17, 1918, serves as an illustration of official recognition of this stato 
of affairs:" 

It has been the experience in the past that coincident with orders directing divisions to 
prepare for overseas service, there begins a process of "sloughing off" men for varions reasons. 
These men have been in training for many months when, on tlie eve of their departure, they 
are eliminated. The evil of this need only be mentioned to be appreciated, for not only has 
this training been wasted, but there is a loss of money, food, and clothing. 

Every effort must be made to remedy this evil. Therefore all physical examinations, 
while in the .service, must be according to a flexible but uniform standard, whereby all subjects 
permanently unfit for overseas active service will be promptly eliminated, retaining only such 
as give promise of development into fit soldiers for abroad. This applies from the men's 
first examination in the depot brigade to the last examination prior to .sailing. 

You will take immediate steps to convey proper instructions to all medical examiners to 
carry out the above. 

A second letter dated May 8, 1918, is to the same effect: ^^ 

1. This is but one of many instances that have been brought to the attention of the War 
Department which show that first examinations by duly established medical agencies have 
been of indeterminate value in that they have failed to disclose whether or not the drafted 
men are physically fit. 

2. After a through first examination it should be possible to group men into two classes — 
the fit in their general make-up and the unfit. The classification of the former should not be 
changed except through sickness or injury. 

3. The examination, for the purpose of determining the aforesaid classification, should be 
made within the first two weeks after men arrive in camp; thereafter the Medical Department 
should be willing to abide by the result of this examination. 

Status of Men Found Physically Disqualified at Camps 

Since the drafted man was considered a soldier from the date specified by 
the local board for his departure to a mobilization point, it follows that regis- 
trants on arrival at camp were already in the military service and that such 
disposition as was indicated thereafter in each case must be made under the 
rules applying to the Army. The methods of discharge for an enlisted man 
are stated in paragraph 139 of Amay Regulations, 1913. The inducted or 
drafted man was included under such rules by authority of the selective service 
law, May 18, 1917.=" 

All persons drafted into the service of the United States and all officers accepting 
commission in the forces herein provided for shall, from the date of said draft or acceptance, 
be subject to the laws and regulations governing the Regular Army except as to promo- 
tions * * *_ 

Therefore the physical examination in camp, based on the ordinary rules 
governing the Army, could not in any sense be considered a revision of the 
findings of the local boards, even though the results thereof were recorded on 
Form 14 or Form 1010, P. M. G. O., and the induction was not accomplished 
until that form had been finally completed over the signature of the command- 
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ing general of the camp. Yet the completion of the physical record (Form 1010, 
P. M. G. O.) by the medical officers at camp, with the jjhysical classification of 
the registrant approved or disapproved by the camp or division surgeon, and 
his status fixed as ''accepted" or "'rejected," over the signature of the local 
commander, gave the procedure an appearance of finality in the rejected cases, 
and it is not strange that some persons, who possessed only a superficial knowl- 
edge of the selective service act, should have felt that such cases were finally 
settled. This view was obviously erroneous, as has been pointed out in the 

preceding paragraph. 

DiscH.^BGE OF Rejected Men 

Registrants rejected for service almost at once upon arrival at camp were 
rarely discharged by the certificate of disability method (Fonn 17, A. G. O.) 
as laid down in paragraph 159, Army Regulations. The process usually em- 
ployed was called "Discharging from the draft on Form 638, A. G. O." The 
conditions leading to such discharge were considered at the time as ''not in line 
of duty." In the case of men with defects or disabilities, who were accepted 
at camp through ovei-sight and who, on discovery of the defects, were discharged 
after their induction papers had been completed in camp, the regular disability 
procedure was used and whether or not in "line of duty" was variously inter- 
preted at different periods. The rulings of the Bureau of War Risk Insurance 
were finally accepted as the guide in such matters. 

CHANGES IN METHODS OF EXAMINATION AT CAMP 

The naethod of examination outlined above '" was not followed in detail in 
every camp, even at the outset, but so far as records are available they go to 
show that in all camps the principle of a preliminary and a final examination 
was invariably complied witli, even if both were made on the same day and in 
the same building, as was true early in some instances. That this method of 
examination could not be depended on as an adequate means of eliminating 
the unfit has already been shown. 

In several camps early attempts were made to overcome the difficulties 
which had been encountered in examining the first draft, and at one camp at 
least most ol the erroi-s of the older method were avoided by a reorganization 
of all agencies previously used in eliminating the physically unfit." The 
arrangement at this camp was such that the process of selection was carried 
out in its entirety, not only effectively, but also immediately upon the arrival 
of the drafted men, while at the same time the responsibility for rejection or 
acceptance was placed in the hands of trained specialists, not alone for a small 
group of referred cases (as had been the fomicr jjractice), but for every one of 
the drafted men received in the camp. The procedure here was planned with 
a view to avoiding the faults of the original method of preliminary' and final 
examinations, while retaining its better features. The scheme of organization 
consisted in concentrating all specialists in one group, both those in the camp 
and at the base hos[)ital, adding sufficient officers as examiners in general 
surgery, medicine, and for genitourinary conditions, and placing an adminis- 
trative head over tlie whole unit. This was the onlyjphysical examining unit 
and was designed to select the fit and to eliminate the unfit at one session, 
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at the same time having all the men examined by specialists. The method 
employed at the camp mentioned was promulgated to other camps by the Surgeon 
General." (See also: Volume I, 952.) 

CHANGE IN SURGEON GENERAL'S OFFICE 

In the earlier part of the war, matters having to do with physical examina- 
tions were centered in the division of sanitation of the Surgeon General's 
Office; the final physical examination, however, was carried on by specialists 
under the technical direction of tlie various professional divisions of the office. 
In the absence of any coordinating authority, this arrangement led to a good 
deal of confusion as so many agencies were directing matters on one subject, 
that of physical fitness of selective service men. As a matter of fact, even in 
the camps tliemseh-es, as the various specialists reported to their own divisions 
in the Surgeon General's Office, coordination was very lacking. 

With a view to prompt and effective correction of the deficiencies in the 
conduct of j)hysical examinations, noted above, the Surgeon General decided 
to place the full control of all matters relating to physical examinations and 
physical standards in the division of sanitation of his office, and at the same 
time to hmit the functions of the professional divisions to purely technical 
advice in so far as concerned pliysical standards and physical examinations in 
camp.23 The responsibility being thus definitely fixed and centralized, it 
became relatively an easy matter to reorganize the conduct of physical exam- 
inations, both in the Surgeon General's Office (coordination) and in the camps 
(execution), and to bring order out of the immediately preceding chaos. The 
professional sections continued to be consulted freely on the selection of 
examiners and on the professional aspects of physical examinations, but all 
instructions to camp surgeons and to examining boards from this time on were 
issued in the name of the Surgeon General by the chief of the division of sani- 
tation. 

This was the first step. The second step was to change the entire plan of 
physical examinations by combining the preliminary and final examinations 
previously required into a single examination which, made on one day, would 
include all general and special examinations necessary for a complete survey of 
the registrant. To this end, on April 29, 1918, the following telegram was 
dispatched to all camp surgeons and other senior surgeons of commands : '* 

Under authority Adjutant General's Office April seventeen nineteen eighteen the 
following instructions will govern. The physical examination of all drafted men on their 
arrival at camps, cantonments, recruit depots and other stations will be made and completed 
under the direction of the division surgeon or other senior surgeon of the command with the 
least practicable delay after their arrival. Except in doubtful or deferred cases the exam- 
ination of any individual drafted man should be completed on one day by a special exam- 
ining board designated by the division surgeon consisting of medical officers including all 
necessary specialists. This single examination will take the place of all preliminary and 
final examinations previously prescribed by this office. Smallpox vaccination and the first 
dose of triple vaccine will be administered and all required blank forms including identifica- 
tion records will be completed on the day of examination. 

GORGAS. 



454 SANITATION 

Tills method of examination was recommended to tlic Surgeon General 
by tiie division of sanitation, which based it on the organization and procedure 
of medical examiners at recruit depots during the pre-war period. It should be 
noted that tlie efficiency of ])hysical examinations at the recruit depots in the 
10 years immediately preceding the World War had never been surpassed in 
the history of recruiting for tJie Army. This was demonstrated by the decrease 
in discliargcs for disability whicli followed the inauguration of the then new 
method of recruiting promulgated by G. O. 162, W. D., September 20, 1906, 
wliich had been highly developed by experienced and enthusiastic regular 
medical officers. The system tried out on a large scale at Camp Lee, Va., 
during the early spring of 1918,^^ was similar to this pre-war metliod. The 
telegram of April 29,^* coupled with the memorandum of May 1, 1918," 
initiated a fundamental change in policy as regards the examining of regis- 
trants, and marked the beginning of a new era in this work. The new plan, 
plus the improved and unified physical standards adopted soon after, laid the 
foundation for prompt and effective examinations in the camps. No doubt 
was left as to the status and authority of the division surgeon, or other senior 
surgeon, regarding all matters relating to the physical examination of drafted 
men, and his jurisdiction was clearly extended over the specialist boards. 

The third step in the changing of the plan of conducting physical exam- 
inations, which followed in logical sequence, was the breaking up of all 
specialist boards: -^ 

The method of examining drafted men by means of a single board of examiners, con- 
taining all necessary specialists, as prescribed by telegram S. G. O., April 29, 1918, and by 
letter A. G. O., August 2, 1918, has obviated the necessity for the boards of tuberculosis 
examiners, boards of cardiovascular examiners, and boards of psychiatric examiners. These 
three boards are hereby dissolved. All medical officers ordered to report to commanding 
officers for duty on such boards are hereby assigned to duty, at their present stations, as 
tuberculosis examiners, cardiovascular examiners, and neuropsjchiatric examiners, respec- 
tively. 

Such officers and all other officers assigned to camps as special examiners will be detailed 
by local authority for duty on the special examining board designated for the examination 
of drafted men, and may also be assigned for such other duties, particularly instruction work 
in their specialties, as will not conflict with the primary function of performing the respective 
special examinations of drafted men for which they are designated in the special orders 
assigning them to station. 

The fourth and final step was the discontinuance of the multiple and 
voluminous technical reports required of specialists in camp by the respective 
professional sections of the Surgeon General's Office. In their stead a single 
combined monthly report was required of the camp surgeon or other senior 
medical officer of the command. Tlie matter was finally and effectively 
disposed of in the following manner.^* 

1. All instructions from this office requiring that reports regarding the examination of 
drafted men be sent to this office, or to any of the divisions or sections in this office, by special 
examiners (formerly designated as tuberculosis boards, cardiovascular boards, and neuro- 
psychiatric boards), or by other members of the special examining boards for drafted men 
provided for in telegram this office April 29, 1918, are hereby revoked. No reports regarding 
examination of drafted men will be made to this office except the monthly report of the camp 
surgeon called for below. In this connection attention is invited to letter A. G. O., August 
22, 1918, (342.15 Misc. Div.), copy attached. 
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2. The camp surgeon will render monthly a report of the examination of drafted men 
made during the month. This report in duplicate will be mailed not later than the 10th of 
the following month to the Surgeon General, attention division of sanitation. The report 
will contain the information indicated in the attached form of report and may in addition 
transmit, as exhibits, any other data which the camp surgeon may desire to submit. 

3. All previous instructions from this office requiring that routine or special professional 
reports on any matter from any specialist assigned to a camp be sent to this office, or to the 
respective divisions or sections of this office, are hereby revoked. The phraseology "assigned 
to a camp" is not intended to include officers stationed at the base hospital i)ertaining to the 
camp in question. 

The effect of the changes which have just been discussed can be demon- 
strated statistically. The following statistics showing the rejection of regis- 
trants for September, October, and November, 1918, were compiled from the 
monthly reports made to the Surgeon General, by camp surgeons," as required 
by letter of September 21, 1918. The figures for 1917, are taken from the 
Provost Marshal General's report on the first draft. The increased percentage 
of rejections in the 1918 period probably is in part an indication that the camp 
examination was being performed more thoroughly as a result of the change in 
method. However, there is another factor which must be considered. The 
rejections in 1917 include only the preliminary rejections, and it is well known 
that many thousands of men after induction, and following delayed final physical 
surveys, were ultimately discharged on certificates of disability. These did not 
appear as "rejections" in the Provost Marshal General's figures, to which 
class in reality most of them properly belonged. Based on the figures given, 
the percentages of rejections for the two years are not therefore strictly com- 
parable, those of the Provost Marshal General being too low. 

Table 40. — Physical examinations and rejections at 14 National Army cantonments during a 
part of 1918, as compared with a similar part of 1917 





September, October, and 
November, 1918 


September, October, Novem- 
ber, and December, 1917 


Camp 


Number 
e.xamined 


Rejected 


Number 
examined 


Rejected 




Number 


Per cent 


Number 


Per cent 


Custer _ - . 


9,234 

5,694 

8,429 

14,9B4 

12,.'i04 

18, 770 

23,879 

12, 48.S 

,%060 

17,462 

1,967 

8, B58 

8,692 

485 


1,935 
692 


20.95 
12.15 


17,487 
36,082 
19,804 
20,505 


1,660 

4,281 

1,573 

690 


9.49 


Devens 


U.87 


Dix 


1,448 17.18 
1,251 i 8.35 
2,126 17.00 
2,337 12.45 


7.97 


Dodge 


3.36 




19,935 


1.556 


7.80 


Grant 


26,658 ; 1.148 


4.30 


Lee . 


4,208 


17.62 


36,938 
46,313 
35,971 
24,389 
9,850 
27,903 
32, 746 
31,423 


920 
5,095 
2,245 
1,819 
1,012 
2,143 

993 
2,318 


2.49 


Lewis .. ... . 


1,028 

528 

1,198 


13.04 
10.43 
6.86 


11.00 


Meade - 


6.24 


Pike ... 


7.46 


Sherman 


205 10.42 
1, 138 13. 14 


10.27 


Taylor 


7.68 


Travis - 


685 


7.88 


3.03 


Upton 


74 


15.26 


7.38 






Total 


148,283 


19,453 


13.12 


387,004 


27,453 


7. 10 











456 SANITATION 

COORDINATION OF MEDICAL DEPARTMENT ACTIVITIES WITH ACTIVITIES OF THE 
QUARTERMASTER DEPARTMENT AND PERSONNEL DIVISION OF THE ADJU- 
TANT general's OFFICE 

Improvements as time went on were shown n(it only in better methods for 
making physical examinations, but also in other important directions. One of 
the most important was closer cooperation between the camp medical depart- 
ments and the other camp military agencies concerned in handling the draft. 
As it chanced, the first properly constructed building was not in a National 
Army camp, but at one of the recruit depots of the Regular Army (Jefferson 
Barraciis, Mo.),-'" where large numbers of drafted men were being inducted. 
There a large frame examining pavilion was constructed, located near one of 
the permanent post buildings, the two being connected by closed corridors. 
These structures housed all the activities connected with receiving, recording, 
bathing, examining, vaccinating, equipping, insuring, and assigning drafted 
men. The registrants first entered a room where the preliminary papers were 
prepared, and thence passed to the bathing section. The undressing room and 
shower baths were in a convenient location, so that the men stepped immediately 
from the drying room through a corridor into the examining room. The space 
available for physical examination was ample and as free as practicable from 
noise and confusion, sound-proof partitions being built in order to provide 
quiet rooms for careful observation of heart and lungs and for other special 
cases. Vaccination against typhoid and smallpox was carried out in this same 
building. After completion of the work pertaining to the Medical Department 
the men passed through another corridor into the equipment room of the 
Quartermaster's Department, where they were issued uniform clothing and 
equipage, each man being carefully fitted, particular attention being paid to 
shoes. The soldier's induction papers were then completed in another room of 
the same building and he was assigned to an organization. Much time and 
labor were thus saved. The process in this depot is described in detail because 
there is no record of similar construction. In several cantonments, however, 
barrack buildings, after various alterations, were connected by means of corri- 
dors, and the same, or a very similar, method of handling registrants was 
practiced. In camps where the activities of the different departments were so 
concentrated, the results proved very satisfactory. 

PLANS FOR A SUITABLE EXAMINING PAVILION 

Tlie necessity for a building specially designed for the purpose of properly 
conducting pliysical examinations became more and more apparent at all 
large stations after the organization of camj) examining boards. On July 1, 
1918, this matter was brought to the attention of the War Department by the 
following letter from the Surgeon General to The Adjutant General:'" 

1. Reports of .sanitary inspectors and camp surgeons indicate that the proper physical 
examination of recruits at large camps and cantonments is much hampered because of the 
lack of anv suitable building for carrying out the work. In many places the exammation 
is made inan Infantrv barrack, borrowed for the purpose, and which in some instances is in 
a different location for each draft increment. At least two camps borrow the Knights of 
Columbus building. In other places a regimental infirmary building is used. Neither of 
the two latter buildings is sufficiently large for the purpose, and a company barrack is not 
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arranged in the best manner for systematic, rapid, and careful work. In some otlier camps 
the examinations are made in several small buildings to the great detriment of speed and 
system. 

2. Formerly examinations were made in comparatively small numbers bv regimental 
surgeons at regimental infirmaries. Gradually it became obvious at all camps that the work 
should be centralized and that an examining board should be formed, this board to contain 
all required specialists. This method of examining by a board is now prescribed by instruc- 
tions from your office. The need of a suitable building is pressing and will be still more so 
with the advent of cold weather. The provision of a building designed to furnish reason- 
able comforts, decencies, and protection from exposure during the phy.sical examination will 
go far toward producing a favorable impression on incoming drafted men. 

3. It is recommended that at each National Army and National Guard camp, where 
drafted men are to be sent in any consideraljle numbers, there be constructed an examining 
pavilion. This pavilion should be of approximately the size of the standard two-story infantry 
company barrack, but a different interior arrangement is necessary. With it there should 
be provided a lavatory similar to a company lavatory, except that there should be more 
showers and fewer toilets and less wash-basin space. Attached to the lavatory should be a 
room where men undress and leave their civilian clothing. Suitable shelving should be 
provided for holding the clothing. The lavatory should be connected with the examining 
pavilion by a covered corridor (provided with heating facilities for winter) in order that 
unclothed men may go directly from the bath to the examining room. The whole pavilion 
and lavatory should be amply heated by steam in order that naked men mav stand about 
several hours without discomfort. Arrangements should be made so that either under the 
sainc roof, or in a building connected by corridor, the men may be equipped with their uni- 
form clothing immediately after examination. Accepted men should not put on their 
civilian clothing after they have been examined. This system is used in a high degree of 
satisfaction at certain camps and recruit depots. From the standpoint of a convenience it 
is highly desirable that the building used by the personnel officer should be in close proximity 
to the pavilion for physical examination. 

4. Rough plans for a suitable pavilion are attached. Certain details are of much 
miportance. The lower story should have beaver board ceiling in order that the noise of 
movements on the upper floor will be less readily transmitted to the lower floor. The walls 
of the tuberculosis examining room, the cardiovascular room, and the ear room should be 
double and the interspace filled with sawdust, or other similar material, so as to render the 
rooms free from the transmission of noise from the outside. The windows in the eye room 
and in the ear, nose, and throat room should be provided with inside shutters which can be 
closed to exclude light. Numerous drop-light fixtures will be needed in these rooms, as 
mdicated m the attached plan. Also numerous wash basins are needed throughout the 
building to enable examiners to wash their hands after special examinations and to enable 
the drafted men to wash their hands after taking finger-print records. These basins are 
indicated m the attached draft. 

Because of tlio satisfactory results accomplished by coordinating tlie 
various activities connected with the induction of drafted men, the personnel 
division of The Adjutant General's Office, and tlie Quartermaster Department 
were equally interested with the Medical Department in the construction of a 
proper building for Jiousing all the activities concerned. Plans were finally 
prepared for a special building after repeated consultation between the chiefs 
of three departments. In October, 1918, these plans were a])pr<)ved and 
orders were being prepared for the necessary construction in the various camj^s 
when the signing of the armistice put a stop to new undertakings of this char 
acter.='» It will be observed that the room for vaccination was placed next to 
the last. It was found that when the men were inoculated against typhoid 
immediately on completion of the physical examination, some of themwould 
begin to feel indisposed before the procedures carried out by the Quartermaster 
Department and personnel division had been completed. 
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PHYSICAL STANDARDS 

The first physical standards fixed for selective service men, those used for 
the first draft, were published in Form No. 11, P. M. G. O., July 2, 1917. 
These were prepared by the division of sanitation of the Surgeon General's 
Office and were distributed in published form by the Provost Marshal General 
to local boards. The pamphlet in question comprised four and one-half pao-es 
of material, mcluding physical standards and instructions. The physical 
requirements prescribed by Form No. 11 were definite as to height, wei<rht and 
chest measurement, and for hearing, vision, hernia, the genitourinai/organs, 
etc. The minimum height was fixed at 61 inches; weight, at 110 pounds- 
chest measurement at expiration, 30 inches; vision, 20/40 for the better and 
20/100 for the poorer eye; hearing 10/20 with both ears; gonorrhea, acute or 
chronic, as not disqualifying, but syphilis was. Instructions given in respect 
to heart and lung conditions were very meager as compared with the order of 
1910 prescribing physical standards for volunteers; the same may be said in 
regard to foot conditions. In Compiled Rulings, No. 6 (c), P. M. G. O., August 
8, 1917, several changes in Form No. 11 were promulgated, viz, reduction in 
weight as compared with height; artificial denture aUowed as a substitute 
for natural teeth; men might now be accepted for the fine of the Army when 
unable with either eye to read correctly aU the letters on the 20/40 or 20/100 
Ime provided they were able to read some of the letters on the fine below; 
men might also be accepted with perforation of the ear drum if hearino- was 
not below 10/20. Compiled Rulings, No. 8 (d), P. M. G. O., August 17,''l917 
authorized a minimum weight of 110 pounds. Compiled Rulings, No. 10 (e)! 
P. M. G. O., August 27, 1917, called particular attention to flat-foot and offered 
an mterpretation regarding the meaning of the term "clearly and unmistakably 
disqualify." All of these ruhngs were based upon recommendations or deci- 
sions of the Surgeon General. Form No. 11, P. M. G. O., with modifications 
to August 27, 1917, was distributed to camp surgeons at the end of August, 
1917; it contained the changes above noted. Though from very early in the 
war a flood of memoranda and circulars having to do with special phases of the 
physical examination at camp poured from the Surgeon General's Office save 
for Memorandum No. 3, S. G. O., as far as it went, the first comprehensive 
publication on the subject entitled "Instructions for the Phvsical Examination 
of Drafted Men in the National Army Cantonments" was prepared by the 
Surgeon General under date of August 25, 1917, and published over his signature 
'for the convenience of medical examiners." This pamphlet included the 
numerous memoranda and circulars just mentioned which were originally 
issued at different periods through June, July, and August, 1917. 

While this pamphlet of instructions was sent to the camp surgeons "for 
the convenience of medical examiners," it actually was interpreted locaUy in 
many instances as a set of physical standards, except on questions of height, 
weight, chest measurement, vision, and hearing, which it did not cover and 
for which It 18 probable the Regular Army standards were sometimes used as 
guides. 

The situation was further compUcated by a footnote on the first pacre of 
Memorandum No. 3, S. G. O., which stated that " The physcial standards for 
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this examination are contained in Form 11, P. M. G. O. (copy inclosed), and 
in special memoranda and circulars inclosed." As a matter of fact, Circulars 
Nos. 20 and 21 (dealing with tuberculosis and cardiovascular conditions) had 
all the force of War Department orders, being approved by the Secretary of War. 
In effect, the situation was now as follows: Drafted men were examined 
by local board physicians under fixed requirements for vision and hearing 
(modified by subsequent rulings which allowed various interpretations), 
minimum standards for grinding teeth, and definite height, weight, and chest 
measurements; men with venereal disease were to be accepted. For the camp 
examiners the standard of fitness in cardiovascular and tuberculous conditions 
was very definitely fixed, and according to Circular No. 23 the standards for 
mental and nervous conditions were fixed, whereas Form No. 11, P. M. G. O., 
under causes for rejection stated merely "Mental: Lack of normal under- 
standing." In some camps General Orders, No. 66, War Department, 1910, 
was used as the standard in connection with the Surgeon General's instructions 
of August 25, 1917. Conditions could not have been much more chaotic. 
This was due apparently to lack of teamwork. An officer in the division of 
sanitation of the Surgeon General's Ofiice prepared the material for Form 
No. 11, P. M. G. O., and for the general instructions contained in Memorandum 
No. 3, S. G. O., whereas most of the other memoranda and circulars originated 
in the speciahst sections of the Surgeon General's Oflfice. The latter were all 
issued by the Surgeon General, and furthermore two of them were approved 
"by order of the Secretary of War," although the requirements therein laid down 
were very different in some respects from the standards of Form 11, P. M. G. O. 
It was never contemplated that the high physical standard which had 
obtained for the Regular Army before the war was to he maintained for selective 
service men, and, as a matter of fact, very early a tendency was manifest to 
lower still further the standard for the latter. The committee on anthropology 
of the National Research Council, in August, 1917, presented to the Council 
of National Defense a report recommending decided lowering in the height 
and weight standards on the ground that this would extend the provisions of 
the selective service act in a more normal way to the mixed population of the 
country and also with a view to increasing the number liable to military service. 
Extracts from these recommendations are here given : •" 

To revise the physical reiiuirements in recruiting new armies is demanded by considera- 
tion of the diversified characteristics of the many nationalities and races involved. 

Stature requirements: The present minimum requirement of stature in any branch of the 
Army or Navv is 5 feet 4 inches. In the case of mountain artillery, it is 5 feet 8 inches. 
The minimum" requirement for the English infantry and some other branches of the service 
prior to the present was 5 feet 2 inches, and is has not been reduced. On the Contment 
the minimum differs with the nationalities, but it is as a rule lower than that of the United 
States. In many of these nationalities the average height of the adult male does not reach 
barelv equals, or only slightly surpasses the minimum requirement for the soldier of the United 
State's. Many of these nationalities are well represented in this country. They include Italians 
Greeks, French, Mexicans, Jews, many of the Slavs, Magyars, Roumanians, and Lithuanians 
and even Germans. Should the present minimum in stature for the United States Army 
and Navy be rigidlv adhered to, from one-fourth to one-half of the men belonging to or 
descending from the nationalities mentioned would be excluded by this rule alone, thus 
resulting in serious disadvantages, chief among which would be that of placing a dispropor- 
tionate burden in the formation of the Army on the naturally taller native American. 
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Id view of the above facts, and as small stature in tlie large majority of oases signifies 
normal fluctuations and not any weakness or degeneration, and as has been repeatedly 
proven by the bantam regiments of England and other short stature troops of the European 
countries, the committee recommends that the minimum stature retinirements for the new 
United States Army may be reduced, for all branches of the service, to 60 or at most 62, 
inches; and tliat corresponding with this the miniinuni weight requirement be reduced from 
128 to 120 pounds. The maximum weight, circumference of chest (minimum 32 inches) 
and chest expansion (minimum 2 inches) of the present requirements need no modification. 

Recommendations of this character, supported by such authority, very 
hkely were hirgely responsibk> for the common opinion that physical standards 
might he safely reduced. It can readily he seen how great an effect such a 
modification of the standards would have in the direction of increasing the 
percentage of avaihible men among certain racial groups. In 1917, there was a 
general feeling that young men of the age specified for the first draft, viz, 
between the ages of 21 to 30 years, inclusive, should be the only class called to the 
colors. These were the ages prescribed by the selective service act of May 18, 
1917. The reasons generally adduced were that this group consisted largely of 
single men and that their business as well as family ties were relatively unim- 
portant economically. This as a matter of fact is the age group from which 
most of our volunteers come both in war and peace. It should be noted in this 
connection that no change was made in the age rendering men liable to draft 
until August 31, 1918, when Congress made the age hmits 18 to 45, both 
years inclusive.''^ The latter age limits applied until the end of the war. 

For the facts respecting physical standards, one must not only read 
the text of the Provost Marshal General's instructions on the subject, but 
one must also know how it was intended that these instructions he interpreted 
and how they actually were interpreted. Their interpretation usually gave 
the benefit of the doubt on the side of acceptance, and this likewise was provided 
for in the Provost Marshal General's instructions. The suggestive force of 
section 16 in "Rules and Regulations Prescribed by the President for Local 
and District Boards" (May 18, 1917) is an illustration of this; "* * * the 
doubt shall be resolved in favor of such person's physical qualification for 
military service, and he shall be held to be physically qualified for such service. " 

While some of the Provost Marshal General's instructions stated in the 
introduction that fitness to perform the duties of a soldier under the rigors of 
modern warfare was the criterion for acceptance, those statements did not 
accord with the latitude permitted by the more specific instructions in the text. 

Physical standards prescribed for foot conditions, defective vision, and for 
several other defects and disabilities were modified by qualifying clauses and 
by various instructions, apparently on the presumption that the local board 
physicians were liable to be deceived by the registrants, who must not be allowed 
to get the notion that they could practice deception on the local board by these or 
similar forms of malingering. Physicians were warned in Form 11, P. M. G. O., 
that the nonpathologic flat-foot is a common condition among certain classes of 
men; and again, in Changes, Selective Service Regulations, No. 3, it is stated 
at the end of the section prescribing the standard for lower extremities (sec. 184) : 
" Reject no foot cases. " 
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From the first, selective service men suffering from venereal diseases were 
accepted, save primary and secondary syphilis, and the latter were also deemed 
acceptable by instructions published as early as November, 1917. No data 
are available to show how many men with such diseases were accepted early in 
the war. 

Form No. 11, P. M. G. O., was wholly revised on November 8, 1917, the 
new standards being embodied as Part VII, "Physical examination," in a 
large Provost Marshal General's pamphlet entitled "Selective Service Regu- 
lations." While these standards do not conform to those in the Surgeon 
General's "instructions" of August 25, 1917, nevertheless the revision was a 
great improvement on Form No. 11, P. M. G. O., in that it was much more 
definite. This was particularly true as to cardiovascular conditions and 
tuberculosis. Mental and nervous conditions were also now defined and definite 
causes for rejection were stated. The minimum visual requirement was made 
definite, 20/100 in either eye without glasses if correctible to 20/40 with glasses in 
at least one eye. The registrant was required to have at least 8 serviceable, 
natural masticating teeth, either bicuspeds or molars, 4 above and 4 below 
opposing, and 6 serviceable natural incisors or canines, 3 above and 3 below 
opposing. One molar above and one below on one side must occlude. This 
requirement for masticating teeth was above that for the Regular Army, but 
"teeth restored by crown or fixed bridge work" were accepted as "serviceable 
natural teeth," and this had not been the practice for the Regular Army. 
In one respect this revision was downward, namely, as regards syphilis in the 
primary and secondary stages, which was no longer considered disqualifying. 

The Selective Service Regulations of November 8, 1917, introduced a 
questionnaire for all registrants; and a grouping in five classes according to 
order of liability for service. It was wisely decided now that physical examina- 
tions should be made only of men in Class I, those subject to immediate call. 
These regulations prescribed a further step in the direction of a more definite 
estimate of the man power of the Nation, so far as this class was concerned, viz, 
the physical classification of those examined into three groups. The first 
included men qualified for "general military service"; the second, men qualified 
for "special or limited military service": and the third, those "deficient and 
not qualified for military service. " The plan adopted had further advantages, 
however, for it placed on the registrants a sense of individual responsibility, 
whether they were called immediately to the colors, held in reserve for a deferred 
call, or exempted in order to help carry on important industrial procedures or 
other duties essential for prosecuting the war. The three physical classes of 
Class I were, to a degree at least, suggested by the experience of some of our 
Allies who had determined on a similar grouping of men already in the service. 
It will be shown presently that the purport of this classification was variously 
understood and was not uniformly interpreted, even in official communications. 
In Selective Service Regulations of November 8, 1917, which is the first author- 
ity for division into "general military service" and "special or limited service" 
groups, the physical standards (Pt. VIII), though modified in other respects as 
compared with previous standards, do not refer to the new classification under 
the subheads treating of various defects and disabilities. Section 188, however, 
required a special report in each case in which the registrant was found to be 
physically disqualified for general military service, stating that: 
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The examining physician will ascertain the nature of the trades, professions, or other 
civil occupations of registrants and will report to the local board, in the proper place on the 
form for physical examination, whether in his judgment the registrant is physically capable 
of rendering special or limited military service in any such trade, profession, or occupation, 
or in a similar capacity. This information is desired in order that, if the exigencies of the 
war so require, the War Department may call upon such men for service other than active 
milita ry service in the field. 

SPECIAL BOARD FOR REVISION OF PHYSICAL STANDARDS 

In 1917 it was strongly urged by certain leaders of the medical profession 
who were particularly interested in the organization of medical advisory boards 
that a board, including specialists in medicine and surgery and officers familiar 
with medical organization and administration in the Army, should be appointed 
to revise the standards for physical selection, especially in connection with the 
new classifications for general and for limited service, and also to define the 
functions of specialists on the medical advisory boards. On recommendations 
of the Surgeon General such a board was appointed by paragraph 272, Special 
Orders, No. 303, War Department, December 29, 1917, and was directed to 
meet in Washington for the purposes stated. The personnel consisted of 3 
officers of the Medical Corps, 10 officers of the Medical Reserve Corps, and 1 
contract surgeon. The first results of the labors of this board are shown in 
Changes to Selective Service Regulations No. 3, January 28, 1918, Part VIII, 
"Physical examinations," and in Manual of Instructions for Medical Advisory 
Boards, Form 64, P. M. G. O., February 14, 1918. These must be discussed 
together. 

One far-reaching result of their revision was the establishment of another 
physical class, the so-called "deferred remediable group," making in all four 
groups for physical classification of registrants. Form 64, P. M. G. O. (p. 3), 
provides as follows: 

The regulations (Pt. VIII) governing physical examinations by local boards prescribe 
a standard of unconditional acceptance and a standard of unconditional rejection. All 
cases found, upon physical examination by a local board, falling between these two standards 
shall be referred by the local board to the medical advisory board in the same manner as other 
cases that are required by these regulations so to be referred. Cases so referred as falling 
between these two standards, and cases referred to medical advisory boards under other 
provisions of these regulations, shall he examined by the medical advisory boards, who, after 
examination in accordance with the Manual of Instructions for Medical Advisory Boards 
(Form 64, P. M. G. O.), shall: 

a. Accept the registrant as physically qualified for general military service; or, 

b. Accept the registrant as physically qualified for general military service when 

cured of (naming a remediable defect for which acceptance is author- 
ized in the Manual of Instructions for Medical Advisory Boards, Form 64, 
P. M. G. O.); or, 

c. Accept the registrant as physically qualified for special or limited military service 

in a named occupation or capacity; or, 

d. Reject the registrant; 

and shall record their finding in the proper spaces provided on Form 1010. 

♦ *«**«* 

Medical advisory boards shall find a registrant physically qualified for general military 
service when cured of a remediable defect (rule B above) only in those cases when such accept- 
ance is specifically authorized in the Manual of Instructions for Medical Advisory Boards 
(Form 64, P. M. G. O.), namely, when a registrant is found to fall within the "deferred 
remediable group." 
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* * * and such registrant shall be inducted into military service, after his order 
number is reached, and at such time as may be designated by the Surgeon General of the 
Army, and shall be sent to cantonment base hospitals, reconstruction camps, or civic general 
hospitals as may be determined by the Surgeon General. 

Registrants shall be found by medical advisory boards as "physically qualified for special 
or limited military service" (rule C above) only in those cases described in the Manual of 
Instructions for Medical Advisory Boards (Form 64, P. M. G. O.), and in such cases the 
medical advisory boards shall designate the occupation or class of service for which such 
persons are jjhysically qualified in the space provided on page 2, under the general heading 

"Physically f|ualified for special or limited military service as" . If such finding is 

confirmed by the local board, the same shall be indicated on the classification list as provided 
by section 124. 

The avowed purpose of the set of standards issued under the title "Selective 
Service Regulations, Changes, No. 3," of January 28, 1918, was to instruct 
local board physicians as to what individuals they might unconditionally accept 
or reject; all other registrants (represented by certain substandard men in 
Groups B and C, as well as doubtful cases) must be referred to the medical 
advisory boards for opinion. The minimum requirement (unconditional ac- 
ceptance) for height was 60 inches; for weight, 114 pounds; for chest measure- 
ment, 30 inches. The standanls as a whole for unconditional acceptance were 
lower than the standards of November 8, 1917, depending, however, to some 
extent on the interpretation made, which was liable to a good deal of variation; 
for example, under paragraph 184, subparagraph (p) : 

Lower extremities: .\ccept all registrants with movable joints and no deformity which 
interferes with walking and weight-bearing power. Accept all registrants with varicose 
veins when not associated with edema and leg ulcer. Accept all foot and ankle lesions if 
they do not interfere with wearing of an ordinary shoe and with walking and weight-bearing 
power; hammer-toe, hallux valgus, bunion, callosities, the different types of flat, club, and 
claw foot are to be accepted if they come within the above requirements. Refer all doubtful 
cases to the medical advisory board. Reject no foot cases. 

In the experience of the camj) surgeons it would appear that the local 
board physicians did not discover many doubtful foot cases during this period, 
judging by the number coming to the camps with orthopedic disabilities of this 
character. Another bone of contention between the local boards and the camp 
surgeons had its origin in the provision for unconditional acceptance under 
subjjaragraph (k) : "Abdomen: Accept all registrants with small or medium 
reducil)lc inguinal, femoral, umbilical, and postoperative hernias." In the 
Manual of Instructions for Medical Advisory Boards (Form 64, P. M. G. O., 
Februaiy 14, 1918), under the heading of "Hernia," the wording is as follows: 

All other types and degrees of hernia not mentioned in the regulations for local boards 
shall be carefully studied by the medical advisory board. If after this examination it is 
the opinion of the medical advisory board the hernia is remediable by operation and the 
registrant is otherwise physically fit, the registrant shall be accepted for general military 
service in the deferred remediable group (Group B) and diagnosed hernia. 

Very naturally it was thought in some camps that all hernias requiring 
operation to make the registrant fit for full military service belonged to the 
deferred remediable group and in consequence should not be sent to camp 
until directed by the Surgeon General. This being the interpretation in some 
camps called forth telegraphic instructions from The Adjutant General on 
February 7, 1918, as follows :^^ 
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You are ordered that no men sent by selective hoards shall be rejected by the division 
surgeon on account of affections of the ear, nose, and throat, of the feet, or operable defects 
such as small hernias and of all other conditions within the standard for uncontlitional 
acceptance. Examination of heart and lungs and provisions of Circulars 20 and 21, Surgeon 
General's Office, will be carried out as heretofore. 

When, on Februan- 14, 1918, Manual of Instructions for Medical Advis- 
ory Boards, Form 64, P. M. G. O., was approved and issued, the camp 
surgeons were furnished copies of C. S. S. R. No. 3 and of Form 64, to servo as 
a combined guide to their action with regard to registrants received at camj). 

GROUP b; deferred remediable group of registrants 

On account of this group, many new difficulties at once confronted all 
concerned with the ])hysical examination of drafted men. The question as to 
when and where the registrants with remediable defects and disabilities should 
be operated on was apparently the source of much trouble. The wording 
of the instructions regarding deferred remediable cases in Form 64, P. M. G. O., 
viz, "Such registrants shall ])e inducted in military service * * * at such 
time as may be designated by the Surgeon General of the Army and shall be 
sent to cantonment base hospitals, reconstruction camps, or civic general 
hospitals, as may be determined bj' the Surgeon General," indicates that there 
was an intent to select a special time and place for calling such persons for 
operation. On the other hand, while Form 64 specifies definitely that certain 
types of disabilities and defects shall belong to Group B, it does not state that 
all cases positively requiring surgical operation in order to become fit for full 
military service shall be classed in that grotip. Despite the provision that the 
Surgeon General was to designate the time for the induction of deferred remedi- 
able groups, great numbers of men belonging to such groups were sent to camps 
without the knowletlge or authority of his office.''* It was natural that division 
and camp surgeons should have felt it was not the spirit of the regulations that 
hundreds of cases requiring operations should be accepted in camp as fit for 
full military service when the local boards bad determined an operation was 
necessary to make them capable of rendering service. Furthermore, opera- 
tions of election during the winter and spring of 1918 were out of the question 
in the camps or elsewhere on acc(mnt of the great prevalence of measles, scarlet 
fever, pneumonia, meningitis, and hemolytic-streptococcus infections, which 
not only taxed the hospitals to the limit but also rendered elective surgery 
highly inexpedient. At one time there were about 10,000 hernia cases in mili- 
tary stations awaiting definitive treatment." 

It would appear that War Department General Orders, No. 18, February 
14, 1918, Section IV, and General Orders, No. 29, March 26, 1918, Section III, 
which now for the first time are considered, were prepared in view of setting 
a time for sending Group B men to camp for operations. These orders 
required that in the event of a soldier refusing to submit to medical or dental 
treatment or to surgical or dental operations, a board of three medical officers 
should be convened to examine the case; if this board determined that such 
operation or treatment was necessary to enable the soldier to perform properlj* 
his military duties, and he persisted in his refusal after being notified of the 
40081°— 26t 30 
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findings of the board, he might bo tried by court-martial under the ninety- 
sixth article of war for conduct to the prejudice of good order and military 
discipline. No record data show that a special call was ever made for the 
induction of Group B men. Yet they were sent to the camps in large numbers, 
and the medical authorities in the camps were prevented from having non- 
essential operations performed, as already shown, by fear of infection and by 
reason of overcrowded hospitals and limited personnel.^" The great numbers 
of deferred remediable types in camp occupied tent and barrack space urgently 
needed for able-bodied men in the spring and summer of 1918. By the time 
conditions in camp hospitals were more favorable for surgical intervention, a 
newly adopted set of standards had changed the classification of men with 
hernias and many other remediable conditions, and so operative treatment 
was not urged; consequently, most such deferred remediable cases either 
remained in the service without operation or were finally discharged on cer- 
tificate of disability. 

Correspondence and instructions from the offices of The Adjutant General, 
the Provost Marshal General, and the Surgeon General during the first half 
of the calendar year 1918 are replete with references indicating the difficulties 
which resulted from the Group B cases.'"' 

The division surgeons very generally interpreted The Adjutant General's 
instructions of February 7, 1918 (see p. 465) as meaning that they must use 
every care as regards heart and lung conditions, but with reference to the 
other defects mentioned, they must accept the men sent by the local boards. 
The following extract from indorsement of April 29, 1918, sent by the Surgeon 
General to The Adjutant General seems to indicate that the above instructions 
had proved to be a trouble maker: "It is requested that so much of instruc- 
tions contained in telegram, A. G. O., dated February 6, 1918, and A. G. O. 
letter dated February 7, which reads as follows, be revoked." '* Here is 
embodied the paragraph quoted above from The Adjutant General's commu- 
nications of February 6 and 7, 1918. 

The following telegraphic directions from the Provost Marshal General's 
Office are further indications of the difficulties that were being experienced:'" 

Number B-931. May 18, 1918. 

To all governors and draft executives: 

Anticipating the promulagtion of new physical examinations regulations which will 
clear up many doubts and inconsistencies to existing regulations, The Adjutant General of 
the Army and the Surgeon General of the Army have issued instructions to examining sur- 
geons at camps by reason of which the latter are rejecting some registrants with slight 
remediable defects, although properly sent to camp by local boards under existing regulations. 
In order to avoid expense please instruct all local boards not to induct for general military 
service registrants having hernias of any kind or degree, or those having foot conditions 
which interfere with weight bearing or with wearing military shoes, or those having teeth 
below present dental requirements, whether remediable or not. Please promulgate to local 
boards as promptly as possible. 

Crowder. 

The above quotations emphasize the acuteness of the situation in regard 
to this matter. The following telegraphic instructions from The Adjutant 
General gave the camp surgeons a more definite guide as to the disposition 
of Group B cases, as well as of limited service cases : *" 
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Registrants falling im,o Group B, see page four, Form sixty-four, Manual of Instructions 
for Medical Advisory Boards. Registrants qualified for general military service "when 

cured of ," should not be inducted into camps; no call for such having been made. 

It is not contemi)lated that medical examiners in camp shall group inducted registrants as 

qualified for general military service "when cured of ," nor grouj) others as qualified 

for special and limited military service. Medical officers at camp must decide finally whether 
or not registrant is physically and mentally qualified for general military service. If regis- 
trant is found to have defect not curable, he should have been grouped for special and 
limited military service by his local board, for a named occupation or capacity; he may be 
retained in camp if necessity exists for his particular qualifications. In other words, regis- 
trants sent to camp who can not qualify for general military service because of remediable 
conditions may be rejected from camp and returned to their local boards for proper classi- 
fication or grouping as indicated by the defects disqualifying for general military service. 
Muster-in and service forms should harmonize with the final decision of the medical officers 
at mobilization point. 

McCain. 

The vexatious problem of the deferred remediable class (Group B), which 
in the first half of 1918 was a source of so much trouble and controversy, 
graduall}^ ceased to be an important factor as the standards and regulations 
which had evolved this group were replaced by the publication of other rulings 
on the subject. 

On June 5, 1918, a new set of standards went into force for both local 
boards and camp examiners; for the first time they now had identical instruc- 
tions. This change was promulgated in Form 75, P. M. G. O., for the local 
boards and in Special Regulations, No. 65, W. D., for the use of the Army, 
the two being identical except for the cover. This revision of standards was 
the direct outcome of the difficulties immediately preceding. Tlie wording of 
the new instructions was clear and free from equivocal statements which might 
admit of varied interpretations by different readers. 

While the deferred remediable group was retained in essentially the same 
form, a new clause provided as follows : 

11. Local boards may not induct registrants accepted for general military service who are 
in the deferred remediable group (Group B) or for special or limited military service (Group C) , 
until a special call has been made by the Provost Marshal General's Office for these groups of 
registrants. 

The classification of registrants into Groups A, B, C, and D was placed 
entirely within the jurisdiction of the local boards, without reference to the 
advisory boards. This made the function of the medical advisory boards truly 
advisory and simplified the interpretation of the standards in a marked degree. 
Clear distinctions were drawn between the duties of medical advisory and of 
district boards. As regarded the standard for classification of the individual, 
the alterations from previous requirements were relatively unimportant. The 
most decided changes were under orthopedic conditions and hernia, as might 
be expected. On account of the previous misunderstandings which had 
occurred particularly in these respects, the new orthopedic standards were based 
entirely upon pathological conditions and symptoms in a scientific manner. 
The language of the following is plain : 

78. Registrants who on examination are found to present the following defects shall be 
unconditionally rejected for all military service * * *. 
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(0 Absent longitudinal arcli of the foot associated witli one or more of the following 
conditions : 

Limitation of dorsal flexion. 
Rigid metatarsal and subastragaloid joints. 
Rigid toes. 
Marked pronation. 

Prominent scaphoid associated with other disabling foot conditions. 
(u) Rigidity of the tarsus and metatarsus due to former infectious processes with or 
without fiat-foot. 

{v) Obliteration of the transverse arch associated with permanent flexion of the small toes 
(claw toes). 

(w) Prominence of the plantar surface of the transverse arch especially when associated 
with large callosities. 

(x) Abnormal fiaccidity of the foot and toes when associated with rigidity of the tarsal 
joints and painful symptoms. 

(z) Loss of dorsal flexion of the great toe if of a degree to be a disabling factor in 
walking. 

(aa) Hallux valgus if severe and associated with exostoses or a bunion of any considerable 
size, especially when there are signs of irritation about the joint. 
(bb) Loss of great toe. 

(cc) Loss of more than two small toes of either foot. 

(rfd) Clubfoot of even moderate degree, if correction of the condition has not been 
suflScient to meet the standard requirements. (See par. 23 (n).) 

Hernias in any form were no longer to be unconditionally accepted, but 
migbt be conditionally accepted for general military service in the deferred 
remediable group. It will be seen that there had been a decided raising of the 
standards for acceptance of orthopedic defects; the like was true respecting 
neuropathic conditions. 

The induction of a Group B registrant (deferred remediable class) was 
authorized only at such time as might be designated by the Surgeon General, 
on order issued by the Provost Marshal General's OfHce.^" 

In the new standards (class A) the minimum for height and weight was 
raised to 63 inches and 116 pounds, respectively. This was done, as the result 
of strong recommendations made by commanding generals of divisions, who 
claimed that shorter men could not carry the packs and could not keep up with 
the taller men on forced marches. A reconsideration in this respect was soon 
made, and in July, 1918, instructions were telegraphed to local boards and camp 
surgeons which restored the minimum height and weight standard of 60 inches 
and 110 pounds, respectively." 

Form No. 75, P. M. G. O., was revised on September 27, 1918. The 
important change consists in the retlistribution under Groups B and C. Nearly 
all of the conditions previously classed as operable conditions in the deferred 
remediable class (Group B) were classified for limited service (Group C), thus 
placing such men among those who might be included in special calls for par- 
ticular occupations without undergoing operation. This change left only a few 
rather unimportant and rare conditions in the deferred remediable group. 

The next revision of standards, under date of September 27, 1918 (Form 
75, P. M. G. O., second edition), greatly reduced the number of conditions 
included in Group B, and the hernia cases, which had caused so much trouble in 
the spring of 1918, were transferred from Group B to Group C (special and 
limited military service). The text read as follows: 

Group B is restricted to drug addicts, to those having deformities which may interfere 
with the wearing of a uniform, and to a few special conditions cited in the text. 
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PHYSICALLY UNFIT MEN SENT TO CAMP 

About 324,000 men were found physically unfit at the camps, either early 
or sometimes only after months had passed. This number was made up as 
follows: Rejections from the firet draft, about 29,000;^^ rejections from the 
draft between February 10, 1918, and the date of the signing of the armistice, 
November 11, 1918, about 172, OOO;''-' discharged from the Army for disability, 
about 123,000." 

Groups B and C of Registrants 

According to the Provost Marshal General's report, only 108,355 of Group 
C men (limited service men) were called into service during the draft period, 
and none of Group B. Yet, as a matter of fact, it is realized that many men 
who should have been classed in Group B actually reached camps, because of 
various misapprehensions regarding the instructions. Among the 108,355 
Group C registrants called, there were 16,488 rejected at camps before induction. 
About 20,000 additional limited service men entered the Army through 
individual induction, making a total of approximately 111,867 Group C soldiers 
actually accepted for military duty.*^ 

The following quotation is pertinent in this connection:*" 

A careful study was made of 10,000 limited service men in the camp for this class of 
registrants at Syracuse, N. Y., and it is worth while to note what were the prevailing dis- 
abilities in the group, .\mong the 10,000 individuals, a little over 10,600 disabilities and 
defects were recorded. These were apportioned about as follows: Disabilities referable to 
orthopedic and bone and joint conditions, 4,989, of which about 2,500 might properly be 
called orthopedic; to insufficient teeth and allied conditions, 2,695; to deficient height and 
weight, 1,929; to eye defects, 1,936; to genitourinary conditions, hemorrhoids and hernias, 
1,820; to cardiovascular conditions, 1,082; to neuropsychiatric conditions, 259; to ear, 
nose, and throat defects, 203; to pulmonary conditions, 168; to skin lesions, 51. .\s a matter 
of fact, more than 22 per cent of these men were found unfit for any service and were placed 
in Group D. .\n investigation of a certain body of these class C men who were afterwards 
assigned to the coast defenses showed that many were soon found unfit for duty and were 
ultimately recommended for discharge, the principal defects being referable to weak feet 
and to heart conditions. Of the defects and disabilities referable to teeth it may be said 
that all of the 2,695 should have had definitive treatment before being assigned to any branch 
of the service. Men with teeth so bad as to fall below the existing standards may be con- 
sidered definitely substandard, and as assignments were made to various small stations, 
there could not be any guaranty that the necessar3' work would be completed. A dental 
problem of this kind could have been properly handled by holding such men at the moliiliza- 
tion camp where they were inducted until essential treatment or operative procedures were 
completed. Of the ortliopedic defects the probability was that very few ever would make 
good, judging from experience in .similar cases at other camps. Of the cases classed as defi- 
cient in height and weight, about 1,800 were underweight. Such men put in offices as clerks 
and messengers undoubtedly would render valuable service, but with most such young men, 
weighing less than 110 pounds, it is more probable that an outdoor life with systematic 
physical exercise and training was indicated, and this would not be obtained if they held 
clerical positions. Of the venereal cases, none would be of any use to the service until cured, 
and the date of cure was uncertain, and, even in favorable eases, distant. Most of the indi- 
viduals with hernia should have received operative treatment, but probably few did. Of 
the severe hemorrhoid cases the same may be said. Among the 259 instances of neuro- 
psychiatric conditions, it is considered that the Government was accepting a liability rather 
than gaining an asset in the majority of instances. Nearly all of the 1,000 cardiac cases 
would be poor risks from an insurance standpoint; in many of them the condition was 
liable to be aggravated as the result of service; therefore, it is believed that it would have 
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been better for the service if they had never been accepted. This leaves a possible 4,000 
individuals — including part of the bone and joint conditions, the visual, aural and nasal 
defects, and some few of the ncuropsychiatric conditions — who, if fitted into suitable posi- 
tions, might possibly make good to some degree at least. 

Venere.\l C.\ses 

As previously noted, venereal cases were deemed acceptable. At the same 
time men with venereal disease were rigidly excluded, so far as might be, from 
serving abroad.*' 

After the passage of the selective service act in May, 1917, the first set of 
physical standards for induction into the service was issued by the War depart- 
ment, on July 2, 1917, under the title "Regulations Governing Physical Exami- 
nation under the .Selective Service Act, Form No. 11, P. M. G. O." While 
this was followed by five other regulations on this subject, each containing 
certain modifications, with a gradual lowering in the general standards 
required, so far as syphilis, chancroids, and gonorrhea were concerned, the 
requirements were not altered after the second set of standards (Selective 
Service Kegulations, Part VIII, "Phj^sical examination") was issued November 
8, 1917. The regulations published July 2, 1917, were thus worded with refer- 
ence to venereal diseases: 

3. The following defects are causes for rejection: 
******* 
Syphilis when discernible by inspection and physical examination; tight urethral stric- 
ture; * * * Gonorrhea, acute and chronic, is not disqualifying, but individuals so 
affected should be advised immediately to secure appropriate medical treatment pending 
receipt of orders to report for duty. 

m * * * * * * 

Subsequent regulations, those issued November 8, 1917, provided: 

Syphilis is a cause for rejection only when permanently incapacitating. Syphilis in the 
primary and secondary stages — that is, during the infectious period — chancroid, and gonor- 
rhea, acute and chronic, are not disqualifying, but individuals so affected should be advised 
immediately to secure appropriate medical treatment pending receipt of orders to report for 
duty. 

With the exception of a few men rejected for venereal conditions, by 
reason of camp examining boards not being acquainted with war-time physical 
standards, no selective service man was rejected by reason of an uncomplicated 
gonorrhea, either acute or chronic. Until November 8, 1917, syphilis, when 
discernible by inspection and physical examination, was a cause for rejection- 
After this date, however, no syphilitics were rejected unless they had a com- 
plication which was permanently incapacitating. 
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CHAPTER XXI 
. PHYSICAL EXAMINATION ON DISCHARGE FROM SERVICE 

PRELIMINARY STEPS TAKEN ON SIGNING OF ARMISTICE 

During the war the rights of the individual wore largely subordinated to 
duty toward the state. With the conclusion of active warfare and the conse- 
quent demobilization of tlie military forces, tlie riglits of the soldier came to 
the fore. Having been exposed to the devices of the enemy, to the numerous 
accidents due to transportation machinery, to disease, to exposure in extremes 
of climate, to fatigue, and to overstrain, it was at once apparent that many men, 
who at date of enlistment or induction fell within the class of physically fit 
(Group A), should at time of discharge be placed either temporarily or per- 
manently in a lower physical classification; in other words, that many men had 
been more or less harmed as a result of their military service. Following our 
practice of the past, the Government gladly accepted the responsibility of 
indemnifying these individuals. On the other hand, in the interest of the tax- 
payer, the United States must be prepared to protect itself against unjust or 
fraudulent claims for compensation. This being the case it was necessary to 
make an accurate record of each soldier's physical condition just prior to the date 
of his discharge, such a record being fundamental for insuring justice alike to 
the Government and to the individual. The procedures necessary to carry out 
the policy in question were familiar, since a similar examination had been 
required at the close of the Spanish-American war ' and during the demobili- 
zation of the militia on the Mexican border in 1916.^ Immediately following 
the signing of the amistice on November 11, 1918, comprehensive plans were 
made for univoi-sal physical examinations, and for the record thereof, during 
the contemplated demobilization. On November 18, 1918, Circular No. 73, 
was issued by the War Department. The following extracts therefrom per- 
tained to the Medical Department: 

1. When definite orders are received for the separation of officers and enhsted men from 
service in the United States Army, either individually or by organization, the following 
instructions will govern. 

2. Every officer and enlisted man will be given a critical physical examination, a record 
of which will be forwarded for file in The Adjutant General 's Office as hereinafter prescribed. 
A carbon copy will be prepared for transmittal to the Bureau of War Risk Insurance, in case 
the officer or enlisted man has a wound, injury, or disease that is likely to result in death or 
disability. 

5. The report of physical examination of officer must show the surname. Christian name, 
rank, and organization; occupation prior to entry in the service; a certificate by the officer 
showing whether or not at the present time he has a wound, injury, or disease, whether 
incurred in the militarj- service of the United States or otherwise, and, if so, the nature and 
location; a certificate by an examining surgeon showing that the officer is physically and 
mentally sound, or that he is physically and mentally sound except that he has a defect, 
wound, injury, or disease, the nature and location of which to be described; that it is or is 
not likely to result in death or disability; that it did or did not originate in the line of duty 
474 
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in the military service, and that, in view of occupation, the per cent he is disabled. In case 
the certificate of the officer and the certificate of the examining surgeon do not agree, the ease 
will be submitted to a board of review consisting of not less than two medical officers con- 
vened by authority of the camp, post, or other station commander, which will consider the 
case, examine the officer, and complete the report showing their findings with relation 
to the matter covered in the certificate of the examining surgeon. 

Form No. 395-1, A. G. O., now being distributed, will, when received, be used for the 
report of physical examination of officers. Until it is available the report will be prepared 
on 8 by IQi/^ inches letter paper. 



* 



9. The report of physical examination for enlisted men will contain the surname. Christian 
name, Army serial numljer; grade, company, and regiment or arm or corps or depai'tment; 
occupation prior to entry in the service; a declaration of the soldier witnessed by an officer 
relating to his physical condition; a certificate of immediate commanding officer as to the 
soldier's physical condition; a certificate of the examining surgeon showing data as given in 
paragraph 5; and if the declaration of the soldier and the certificate of the examining surgeon 
disagree the same procedure will be followed as prescribed above for an officer. Form No. 
135-3, A. G. O., report of physical examination of enlisted man, is being distributed as rapidly 
as possible. 

In the case of men who were accepted for special or limited service the words "Special 
or limited service" will be written or stamped across the top of the first page of Form 135-3 
A. G. O. ' 

******* 
22. The following instructions for conducting the physical examination prescribed in 
paragraph 2 will govern: 

a. The physical examination will ordinarily be made in camps or stations in the United 
States to which troops have been ordered for demobilization, or at which they may already 
be. Such physical examination will be made and coinpleted under the direction of the camp 
surgeon or other senior surgeon of the command with the least practicable delay. Except 
in doubtful or deferred cases, the examination of any individual officer or soldier should be 
completed on one day by the examining surgeon or a special examining board designated by 
the camp surgeon or other senior surgeon of the command. 

h. Except in case of small commands, the camp surgeon or other senior surgeon of the 
command will appoint a medical officer experienced in the duties of examining boards and in 
coriducliiig physical examinations, who shall be the chief medical examiner of that command. 

c. The chief medical examiner will coordinate the duties of and have general supervision 
over the examining board. He will organize the personnel assigned to it into one or more 
examining teams, assigning the individual members thereof to such duties as the public inter- 
est may dictate. He will appoint a principal medical examiner for each examining team. 

d. Each principal medical examiner will supervise the operation of his examining team 
and will be responsible to the chief medical examiner for the conduction of the physical 
examinations made by the team and the proper preparation of the necessary records." He 
will sign the certificate of examining surgeon on form for report of examination. 

e. The examining board should consist of sufficient medical officers, including all neces- 
sary specialists. Experience has demonstrated that a well-balanced team may be composed 
somewhat as follows: 

(1) General examination, including skin, general surgery, hernia, ^nm' 

hemorrhoids, varicocele, varicose veins, etc 3 

(2) Dental "_'_'_ "' 1 

(3) Orthopedic, including bones and joints- __ 3 

(4) Eyes '"^"""'' 1 

(5) Ears, nose, and throat j 

(6) Cardiovascular . 3 

(7) Tuberculosis a 

(8) Neuropsychiatric 3 
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/. In the physical examination of special or limited service men, medical examiners will 
interrogate the soldier as to the disability or defect which he had upon entrance into the 
service which placed him in the limited-service class. The physical examination of such men 
will be made with great care, with special reference to the defects which the man states that 
he had upon entrance into the service. 

g. A report of each physical examination will be rendered upon Form No. 395-1, A. G. O., 
if for an officer, and upon Form No. 135-3, A. G. O., if for an enlisted man (see pars. 5 and 9) 
Should the certificate of the officer or the declaration of the enlisted man be at variance with 
the finding of the medical examiner, the officer or enlisted man will be immediately referred to 
a board of review convened by the camp, post, or regimental commander. A formal order 
convening the board is not necessary, and in large camps or po.sts the power to convene the 
board will usually be delegated to the camp or post surgeon. 

h. The board of review will consist of not less than two medical officers, designated by the 
camp surgeon or other senior surgeon of the command. The board will be under the super- 
vision of the senior medical examiner. After a thorough physical examination of the officer 
or soldier referred to it, together with a careful investigation of all the circumstances in the 
case, it will complete Form. No. 395-1, A. G. O., or Form No. 135-3, A. G. O., as the case 
may be. 

By order of the Secretary of War: 

Peyton C. March, 
General, Chief of Staff. 

Official: 

P. C. Harris, The Adjutant General. 

Circular No. 73 continued in force throughout the demobilization period, 
being modified only in minor details by Circulars Nos. 81, 82, 101, 126, 137, 
155, 162, 169, 177^ and 188, W. D., 1918, Circulars Nos. 22, 114, and 166, 
W. D., 1919; and by Section II, paragraph 2, Bulletin 36, W. D., July 11, 1918. 
The last mentioned, which had a decided bearing on discharge from the service 
of certain classes of men, read as follows: 

******* 

2. (o) Physical reconstruction is defined as complete medical and surgical treatment, 
carried to the point where maximum functional restoration, mental and physical, has been 
secured. In securing this result the use of work, mental and manual, will often be required 
during the convalescent period. 

(6) Hereafter no memVjer of the military service disabled in line of duty, even though not 
expected to return to duty, will be discharged from service until he has attained complete 
recovery or as complete recovery as it is to be expected that he will attain when the nature of 
his disability is considered. When the degree of recovery described in this paragraph has been 
attained, members of the military service who remain unfit for further dut\' should be dis- 
charged in the manner provided in Army Regulations. 

During the earlier part of demobilization it was required that a copy of the 
physical examination form (135-3 or 395-1, A. G. O.), be transmitted to the 
Bureau of War Risk in every instance where a disability was claimed by the 
soldier or found by the examining board.^ At a later date this action was 
required only in cases where the officer or soldier had executed a claim for 
compensation.* 

Many of the questions which had vexed the camp authorities during the 
examination of selective service men did not arise at the demobilization exam- 
ination because of the wise provisions of Circular No. 73. The camp or senior 
surgeon was clearly given supervision of the examination procedures, and the 
question of control over the specialist groups had already been definitely settled 
shortly before the armistice (see Chap. XX). The boards of examiners had 
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been organized and were familiar with the methods necessary for the careful 
and expeditious handling of large numbers of men. In order that the work 
might be properly coordinated at tlie different stations, and with a view to pro- 
viding for the rendition of a suitable current report of progress, the Surgeon 
General, on November 21, 1918, issued a memorandum to all camp surgeons 
and others concerned. This memorandum is given in full below because it 
well represents the results of experience accumulated during the physical 
examinations of the draft and the logical application of this knowledge to the 
reverse process of examination prior to discharge: 

File No. S. G. O. 370 (Demobilization). 

War Department, 
Office of the Surgeon General, 

Washington, November 21, 191S. 
Memorandum for camp surgeons, department surgeons, surgeons of independent posts, command- 
ing officers of all hospitals, surgeons of S. A. T. C. units, surgeons ports of embarkation, 
chief surgeon, A. E. F., and officer in charge air division: 

1. A thorough and complete physical examination will be made, by one or more medical 
officers of the Army, in the case of each officer and enlisted man, immediately preceding 
separation from service in the United States Army through muster out, resignation, dismissal, 
or discharge other than upon surgeon's certificate of disability. Circular 73, already issued 
by The Adjutant General of the Army, covers the general plan of the examination, but it is 
considered necessary that certain matters be treated in greater detail than is given in pub- 
lished instructions. 

2. The existing machinery (examining boards) for the physical examination of regis- 
trants in camps and cantonments will be utilized, where available, in making physical exami- 
nations prior to separation from the service by muster out, resignation, or discharge. In the 
physical examination of registrants preceding their induction, the object of the physical 
examination has been to determine whether or not the registrant is physically fit for service. 
In the (examination of officers and soldiers preceding their separation from the service, the 
primary object is to determine whether or not any physical or mental defects or disabilities 
exist as the result of military service, and in addition to make a judicial estimate, in eases 
where a defect or disability has been determined by the examining board, as to the degree 
of disability resulting from such defect or defects, having special reference to the individual's 
occupation. It will be seen, therefore, that the Ijoard for physical examination prior to muster 
out combines the functions of the examining board for registrants with those of the S. C. D. 
board. 

3. In considering physical examinations before separation from the service, as already 
indicated, distinction must be made between the objects aimed at in examining registrants 
about to be inducted into the military service and those desired when soldiers are about to be 
separated from the United States Army. In the former case the iiroblem is a medico-military 
one, it being necessary to secure men capable of performing arduous military duties. In the 
latter instance the problem is a medico-occupational one, the problem being to estimate 
and seek to form an opinion regarding the ability of the man to resume his former occupation. 
If occupational abilitj' is found to exist in a lessened degree, and the cau.se thereof was 
incurred in line of duty, the United States Government is responsible and must provide 
compensation commensurate with the decrease in the earning power of the individual. 

4. To insure justice to the individual officer or soldier and to protect the interests of 
the Government, it can not be too strongly emphasized that every effort must be made to 
secure most thorough and complete physical examinations, together with accurate records 
thereof. The provisions of the war risk insurance act are far-reaching. That reliable and 
sufficient data may be available for the proper adjudication of claims, incident to military 
service, it is essential that the War Risk Bureau be provided an exact statement of the physical 
or mental deterioration, if any, of each officer and soldier, as found at the date of separation 
from the service; also the degree of disability based upon earning capacity when the deteriora- 
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tion is the result of military service. To this end it is of great importance that care be 
exercised in recording all discoverable defects, whether or not such defects are claimed by the 
officer or soldier in his signed statement. The "degree of disability" will be recorded on a 
percentage basis indicating the estimated decrease in earning capacity of the individual 
examined in view of his occupation as reported on page 1 of Form 395-1 or 135-3, A. G. O. 

5. In conducting physical examinations prior to separation from the service, the routine 
procedure of physical examination will ordinarily be that of examining boards in the examina- 
tion of registrants. Examining teams will be organized, each with the necessary specialists 
and operating under the immediate supervision of a principal medical examiner. The 
principal medical examiner will sign the medical examination certificate covering the results 
of all examinations made by the other examiners assigned to his particular team. It is 
suggested that an informal card be adopted upon which will be noted and authenticated the 
findings of each examiner as the officer or soldier passes from one examiner to another. In 
addition to this notation, should a disability or defect be discovered in the particular organ 
or system under examination, the degree, in percentage, of such disability should be noted by 
the examiner discovering it. The degree of disability indicated will be but an expression 
of the opinion of the medical officer responsible for it. It will, however, be tlie result of the 
physical findings and the estimated decrease in the man's earning capacity, based upon his 
pre-war occupation. This informal card, with the notations made as described above, should 
be passed from one examiner to another until, accompanying the officer or soldier, it finally 
reaches the principal medical examiner. The action of that officer will be determined by the 
data noted on the card, his own personal examination, and a consideration of the man's 
decreased ability to earn a livelihood. 

6. Estimation of the degree of disability will be made by the principal medical examiner 
of each examining team, after taking cognizance of the disability ratings furnished by each 
examiner concerned, together with an actual personal examination of the individual in 
question. The estimation of the degree of disability represents merely the opinion of the 
principal medical examiner. This opinion will be based upon the physical examinations and 
disability ratings made by the different special examiners, together with the findings reached 
at the general examination of the man concerned. It will therefore be the duty of the prin- 
cipal medical examiner to draw and record a resultant on the several opinions expressed by 
other medical officers as to the degree of disability, and to sign the required certificate. In 
reaching this decision due consideration must be given to the occupation of the officer or 
soldier prior to his entry into the military service. 

7. A board of review will be designated by the camp surgeon, or other senior medical 
officer of the command, to act in cases where an officer or soldier claims a defect, as a result 
of military service, which can not be discovered or confirmed by the examining board. If 
the defect claimed by the officer or soldier is of a cardiovascular nature, in designating the 
composition of the board of review to act on this particular case, a cardiovascular specialist 
should ordinarily be assigned as a member. Likewise, if the claimed defect is orthopedic, 
dental, tubercular, or neuropsychiatric, one of the members of the board of review should 
ordinarily be an orthopedic, dental, tuberculous, or neuropsychiatric specialist other than 
the one on the original examining team. 

8. The board of review should not contain as a memlxir the principal medical examiner 
who has signed the certificate of the examining surgeon. When practicable the board 
should consist of officers other than those who conducted the examination which failed to 
discover or confirm the defect claimed by the officer or soldier. 

9. The expression "The wound, injury, or disease j • j. f likely to result in death or 

disability," found on pages 3 and 4 of Form 395-1 and 135-3, A. G. O-, conforms to the 
wording of the war risk insurance act and should be handled as follows: Either the word 
"death" or "disability" may be stricken out if the finding warrant, and a clear explanation 
regarding the condition should be made under "Remarks." 

10. If the officer or soldier makes no claim of disability or defect incurred as a result of 
military service, and if the examining board finds a defect or disability which in its opinion 
was the result of military service, or which has been aggravated by military service, the 
certificate of the examining surgeon should clearly set forth such conditions. 
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11. In the case of soldiers inducted for special and limited military service, the fact of 
such special and limited military service will be entered at the top of the first page of Form 
135-3, A. G. O., befoie this form reaches the examining board. In such cases special care 
should be taken in the examination, and under the heading of "Remarlis" should be entered 
a statement of the conditions which the soldier claims existed at date of induction. 

12. In the case of a soldier wlio had a disability or defect prior to induction, and who has 
incurred an additional disability or defect during military service in line of duty, or who lias 
had an existing defect aggravated by militar}' service, discrimination must be made ))etween 
the degree of disability actually due to the military service and that due to the defect which 
existed on induction. Full explanation should be made in such instances under the heading 
of "Remarks." Similar discriminaton will be made and action taken when a soldier's occu- 
pational ability is decreased as a result of two disabilities, both incurred during military 
service but one of which is and the other is not in line of duty . 

13. The responsibility for making physical examinations prior to separation from the 
Army rests with the camp surgeon or other senior surgeon of the command. If medical 
examiners are not availalile in sufficient numbers to meet the specific requirements of the 
station, camp or cantonment, prompt application should be made through military channels 
for the assignment of the necessary medical personnel. Wherever practicable it is desired 
that officers and men be examined by a well-balanced examining team of medical officers, 
and it is believed that in the great majority of cases this can be done. However, there are 
certain to be many men located at small stations or absent from their respective organizations 
at the date of muster out, who must be examined and mustered out individually. It is prob- 
able that such casuals can not be brought before a complete and well-balanced examining 
board, but will have to be examined by an individual medical officer. Instructions issued in 
Circular 73, Adjutant General's Office, provide for this contingency. 

14. At the end of each calendar month the Camp Surgeon, or other senior surgeon of 
the command, will forward direct to the Surgeon General a report in duplicate regarding the 
work of the examining board. This report should Ix; made out in the form shown in the suc- 
ceeding pages and should be mailed on or before the 10th of the following month. 

By direction of the Surgeon General : 

(Signed) C. R. Darnall, 

Colonel, Medical Corps, U. S. A., 

Executive Officer. 
Official: 

Albert E. Truby, 

Colonel, Medical Corps, U. S. A. 



(Place and date) 

MONTHLY REPORT OF PHYSICAL EXAMINATION MADE PRIOR TO SEPARATION FROM THE MILI- 
TARY SERVICE OTHER THAN BY CERTIFICATE OF DISCHARGE FOR DISABILITY AT 

MONTH ENDING , 19.. 





Number 




White 


Colored 


Total 


Officers examined __ 








Enlisted men examined 
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Number 






White 


Colored 


Tot! 


Found with no disability: 


1 




Enlisted men . . ,..-._ ..... 








Grand total .. _ ._. . 













Ill 





Number 




White 


Colored 


Total 


Found with disability and copy of Form 395-1, A. 0. 0., or 135-3, A. O. 0., provided for 
B. W. R. I.: 
Officers-- ... 








P^nlisted men 








Orand total. 













IV 





Number 




White 


Colored 


Total 


Number with acute conditions requiring immediate hospital care or other treatment: 




















Communicable skin disease . _ 




Exanthemata ... . . 




Active tuberculosis _ . , 




Insanity . 




Other conditions 


1 



















Name of chief e.xaminer- 
EflHcienc V 



VI 



Number of examining teams. 



VII 

Number of examiners on each team, indicating the number of each class of special 
examiners 



VIII 
Names of principal medical examiner of each team: 



Surname Christian name 



Efficiency 
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Nominal list of examiners ("S" to be placed before name if assigned to station or camp 
as specialist) on duty on the last day of the month: 



Surname Christian name 



Surname Christian name 


Rank 


Specialty 


Date of joining 
board 


■.r. • 








Relieved during month: 



Ranli 



Specialty 



Date relieved 



Number of officers and soldiers examined each dav : 



Day of month 


Number 
e.\amined 


Day of month 


Number 
examined 


1 _ 




18 




2. 


19 




3 


20 




4 --- 


21 




5 


22 




6 


23 




7 . ... 


24 .... 




8 


25 




9 


26 




10 


27 




11 


28 




12 


29 




13 . . ... 


30 ... 




14 


31 




15 


Total 




^:::::: : ; :::;;■ 




I" .... . . 











General remarks or suggestions for improvement of the service: 



Medical Corps, 

f 

Camp Surgeon 

The memorandum which has just been quoted did not require a classified 
report of the defects discovered by the camp examiners. It was soon found, 
however, that such classification would be very useful to the Surgeon General, 
and consequently a modified and somewhat more complete monthly report 
was called for by Circular Letter No. 114, S. G. O., March 4, 1919. The 
rendition of the latter report continued until demobilization was completed. 

ARRANGEMENTS FOR DEMOBILIZATION EXAMINATIONS 

The task of demobilizing over 4,000,000 men proceeded in practically 
every military station in the United States and in its insular possessions, but 
40081°— 26t 31 
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it was at certain of the larger camps and posts that the major portion of the 
work was accompHshed. In Circular No. 106, issued December 3, 1918, 
and in Circular No. 122, issued December 7, 1918, the War Department 
designated the following stations as demobilization centers: 

Camp Beauregard, La.; Camp Devcns, Mass.; Camp Dodge, Iowa; Camp Grant, 111.; 
Camp Gordon, Ga.; Camp Hancock, Ga.; Camp Lee, Va.; Camp Logan, Tex.; Camp Custer, 
Mich.; Camp Funston, Calif.; Camp Greenleaf, Ga.; Camp Kearny, Calif.; Camp Meade, 
Md.; Camp Sevier, S. C; Camp Taylor, Ky.; Presidio of San Francisco, Calif.; Columbus 
Barracks, Ohio; Camp Mac.\rthur, Tex.; Camp Pike, Ark.; Camp Shelby, Miss.; Camp 
Sherman, Ohio; Camp Greene, N. C; Camp Wadsworth, S. C; Camp Jackson, S. C; 
Camp Bowie, Tex.; Camp Dix, N. J.; Camp Travis, Tex.; Camp Humphreys, Va.; Camp 
Lewis, Wash.; Camp McClellan, Ala.; Camp Sheridan, Ala.; Camp Upton, N. Y.; Fort Logan, 
Colo. 

It was the policy of the War Department to send men for discharge to the 
stations nearest their places of enlistment or induction, and every effort was 
made to carry out this policy for divisions,^ though this was not entirely feasible 
in the case of many overseas divisions because their original personnel had 
been greatly changed by replacements while in France. As a matter of fact, 
several camps near the Atlantic seaboard received an especially large number 
of men for demobilization. Then, too, from time to time there were various 
readjustments in the stations designated as demobilization centers, many 
being discontinued and a few others established.^ 

In the most important demobilization centers, which corresponded closely 
to the National Army cantonments, there existed, when the armistice was 
signed, well-oi^anized medical examining boards, whose personnel was just 
having a breathing spell after the toil of handling the draft increments which 
had been crowded into the camps during the summer and early fall of 1918, 
and after the strain of combating the influenza epidemic, to which duty many 
members of the boards had been temporarily assigned when the sending of 
draft increments to camp was suspended because of the influenza. It was 
determined that the equipment, buildings, and examining personnel as organ- 
ized for the draft examination, so far as might be. should be held in situ and put 
into reverse for the purpose of examining, first, the officers and men already in 
camp, and thereafter the troops brought back from overseas.' As it proved, 
during early demobilization there was need for considerable shifting of 
medical personnel from camp to camp, but then with a fairly good supply of 
specialists available it was not found difficult to keep at each point as many 
examiners as were asked for by the camp surgeon. At a later period, when 
the medical officer personnel in camps and in hospitals was much reduceti by 
War Department orders, and was further depleted by the discharge of medical 
officers who had put in strong pleas on economic and other personal grounds, 
the situation was not so easily handled. In a few instances surgeons attached 
to units returning from overseas were pressed into service to assist in the exam- 
ining work, but on the whole this procedure was not found at all satisfactory, 
insomuch as physical examinations had become well specialized and consequently 
it could not be expected that officers selected haphazard in this manner and 
assigned to the examining teams for a few days only could produce results 
nearly as good as those attained by officers permanently assigned to this duty. 
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Late in March, 1919, when the War Department issued orders for further 
reduction of camp personnel, especially in connection with demobilization 
work, the problem of maintaining adequate medical forces at each center 
became still more diflicult." 

An estimate of the average capacity of a well-organized board at that time 
indicated that a team of 25 examiners could examine properly about 1 ,000 men 
daily. It was brought to the attention of the Surgeon General that, if the base 
hospitals were transformed into camp hospitals and the base hospital specialists 
thus placed under the control of camp surgeons, adjustments of personnel 
might bo made locally to take care of peak loads when divisions arrived for 
demobilization, or at such other times as the regular examining boards had 
more than they could handle. However, as sick and wounded from overseas 
were still being sent to the base hospitals at the camps, it was not thought 
best to initiate such a change at this time. The situation was met in another 
way, viz, by the creation of a temporary general reserve of officers with a view 
to assignment on short notice at stress points. 

Definite allowances in tables of organization for a demobilization group in 
each center were officially prescribed by War Department instructions of May 
28, 1919.' These were on a basis of 25 medical officers for each 1,000 troops 
to be examined daily, but no provision was made in the tables for additional 
personnel for the ordinary medical and sanitary services necessary in every camp. 
Consequently, at some points, particularly in certain debarkation camps, the 
efficiency of the examining boards was lessened by other details, and complaints 
Were received that the thoroughness of the physical examination was being 
threatened thereby.' Yet at some stations in which the camp surgeons were 
able to obtain from the base hospitals suitable temporary assignments for 
examining boards, this was avoided. However, the personnel difficulty con- 
tinued to increase, for it became more and more difficult, as the months went 
by, to refuse approval to the requests for discharge made by the specialists 
connected with the examining boards, their applications being based on business 
and other personal reasons. The rank and pay of such officers in most instances 
were not commensurate with their ability, their needs, or their deserts. It 
should be noted in this connection that while provision had been made by War 
Department orders for holding such officers in the service," no plan had been 
adopted for their promotion or increase in pay, either on the basis of their 
economic needs or in recognition of the quality of their work, the importance 
of the positions then held, and the responsibility imposed thereby. 

The examining boards for the most part retained in a general way the 
organization which had been established during the later period of the draft, 
though this was modified as was necessary to conform with Circular No. 73. 
The board of review has been added as a safeguard to satisfy all possible com- 
plaints of unfair treatment and to insure thoroughness in the examination. 
In many of the camps the board of review saw not only the cases which were 
officially referred to it under the provisions of Circular No. 73, but also all 
individuals in whom the examining board found evidence of disability. The 
members of the boards of review, as they were observed in most of the camps 
visited by sanitary inspectors, seem to have been chosen with due regard to the 
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importance of their wori< and of the responsibility devolving upon them.'° 
Special examiners in some instances were attached to review boards to act as 
advisors and to do most of the actual work of physical examination in referred 
cases, the boards then acting largely in a judiciary capacity for determining the 
percentage of disability and deciding questionable points. 

The daily rate at which the examination could proceed depended very 
largely upon the tonnage available for bringing the troops from Europe and 
the railroad transportation for distributing them to the demobilization centers. 
These factors being uncertain, the result was a very uneven flow of men, and 
this constituted the greatest difficulty in respect to the examinations that the 
Medical Department had to meet. Instructions were issued by the War 
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Chart v.— This and the following charts to X show variations of daily rates of physical examinations prior to discharge 
from service. Heavy horizontal line represents the average daily rate 

Department early in 1919 which required that all men be discharged within 
48 hours after reaching the demobilization point." When large groups of men 
such as divisions arrived for discharge, the examining boards were overwhelmed 
with work. Following this no great number might arrive for a week or more, 
and this resulted in enforced idleness and discontent in the examining per- 
sonnel. As very little advance notice was received regarding prospective dates 
for demobilization of divisional troops, it was necessary to keep large exam- 
ining boards on duty in demobilization centers in order to provide for all con- 
tingencies. Had the rate of demobilization been steady and regular, it would 
have been possible to have dispensed with at least 20 per cent of the exam- 
ining personnel. 

In the monthly reports made to the Surgeon General, as prescribed by 
the memorandum, November 21, 1918, quoted above, the camp surgeon was 
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required to tabulate the number of examinations accomplished each day.'^ 
When the figures taken from these reports are charted, the extreme irregularity 
in the daily rate of examination at some camps during certain months is strik- 
ingly shown (Charts V to X). Charts V and VI show abrupt variations, 
suggesting a possible lack of care in arranging the daily camp schedule. Chart 
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Chart VI 

VII shows marked fluctuations, but these are not so abrupt as in Charts V 
and VI. 

Charts V to VII suggest an attempt to maintain a fair average rate in 
disposing of each group within two or three days. The variation in this case 
is probably not of local origin. Chart VIII furnishes an example of a satis- 

CAMP UPTOM 
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Chart VII 

factory examination rate day by day. On only one day during the month was 
the average daily rate doubled. Chart IX gives a picture of a camp in which 
there was a great rush for the first two weeks, followed by a lull during the last 
two weeks of the month. This situation was undoubtedly beyond the control 
of the camp authorities, but the daily fluctuations during the rush weeks are 
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SO abrupt as to suggest insufficient care in arranging tlie local schedule. Chart 
X represents a camp in which on three days during the month the rate jumped to 
considerably more than double the average daily rate, and on one of these days 
as many men were examined as on the two preceding and four following days 
combined. This probably indicates poor local management. 
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CHART VHI 

Aside from unavoidable irregularities in transportation and the desire of 
the War Department to discharge all men within two days after the date of their 
arrival at camp, it appears that rivalry between different demobilization centers 
had a decided influence in causing the examining boards to be overworked at 
times. This spirit of emulation was to some extent fostered by the War Depart- 
ment through the issuance of frequent reports showing the number of men dis- 

CAMP DODGE 
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Chart IX 

charged at each station and the cost of the procedure per man.'^ Failure of the 
local camp authorities properly to apportion the load was in many instances 
responsible for irregular daily flow of men through the examining pavilion. 
Regardless of the cause, it was the view of the Medical Department that such 
irregularity was highly unsatisfactory from the standpoint of efficiency, since 
the alertness of the examiner must invariably relax as he becomes overtired, 
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through having to examine too many men. If 3,000 men were to be examined 
in three days by a board constituted to examine 1,000 daily, obviously it was not 
in the best interest of either the men or the Government that 2,000 be examined 
on the first day and 500 on each of the two following days. 

To obviate the tendency toward overhasty and careless examination on 
the irregular inspections, the sanitary inspectors from the Surgeon General's 
Office carefully looked into the efficiency of the examination given by the medical 
boards at the demobilization centers." Furthermore, many special inspections 
of this particular feature were made by representatives of the Surgeon General." 
A questionnaire was forwarded to all camp surgeons calling for a detailed report 
in respect to methods employed in certain specific phases of the examination 
which, according to frequent reports of inspectors, were being slighted in certain 
camps. '^ As a result of various communications from the Surgeon General, 
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Chart X 

setting forth certain defects in the operation of the system of examination, the 
following telegrams were dispatched by the War Department with a view to 
bettering conditions: 

[Night letter] 

April 19, 1919. 
220.81 (Misc. Div.). 
Commanding General, Camp Bowie, Tex. 

(And to all demobilization centers.) 
Retel April first or March thirty-first A. G. O. first and second paragraphs and later 
instructions in telegram April seventh relative to discharge within given period and thorough 
physical examination comma the number to be presented for such physical examination on any 
one day comma should as nearly as practicable always be kept up to your allotted daily aver- 
age quota but should never be more than twenty five per cent in excess of that daily quota 
unless the number of examiners is proportionately increased as per sixth paragraph telegram 
April seventh and under authority telegram April tenth period This is intended to prevent 
errors in physical examinations due to too long continued strain on Medical Officers and 
claims that might otherwise subsequently result from such errors period. 
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April 25, 1919. 
To all demobilization centers: 

Your reference to this telegram is quote Dean twelve A unquote period There is reason 
to believe that telegram AGO April nineteen has been misinterpreted by some period For 
a camp whose daily discharge output is for example five hundred it is expected that men will 
be sent to the medical examining board in a steady flow equal as nearly as practicable each 
day to the daily output above and may on an occasional day be increased twenty five percent 
to care for a special emergency period It is desired to avoid sending a thousand one day 
none the next twelve hundred the next none the next and so forth period. Believed careful 
reading of telegram April nineteenth will show fully intention and reason for its issue. 

(To all demobilization centers and to Fort Bliss, Tex.). 

(Night letter] 

June 3, 1919. 
602.1 Gen. Hosp. No. 11 (Misc. Div.). 

Commanding General, Camp Bowie, Tex. 

Your reference to this telegram is Dean twenty. 

The War Department is much gratified by the interest, intelligence, and energy shown 
by commanding officers and their subordinates at demobilization centers in the matter of 
cutting down personnel, standardizing the discharge process and reducing the time necessary 
to discharge troops. It is reported however that the discharge period at some camps has 
been so reduced as to cut the time allowed to the finance officer, medical examining board and 
especially the United States Employment Service and the recruiting officers to less than they 
should properly receive in order to perform thoroughly their functions at the demobilization 
center. The forty-eight hour period prescribed as a maximum in which to handle the daily 
discharge capacity affords ample time for all these activities. It is therefore desired to 
impress upon camp commanders that discharges effected in less than forty-eight hours while 
desirable and sanctioned by the War Department are only so sanctioned when the camp 
commander has personally assured himself that the activities al)ovc referred to have not been 
slighted. 

Where every step of discharge is given ample weight it is not intended nor is this in any 
way to be construed to lengthen the period of discharge by any time however short. This is 
sent you solely as a precaution to insure that care is taken not to gain exceptional speed to the 
possible detriment of both the soldier and the service. 

METHODS FOR DEMOBILIZATION EXAMINATIONS OF TROOPS 

Blank forms used for recording the demobilization examination (Form 
No. 135-3, for enlisted men, and Form No. 39.5-1, for officers) were prepared 
in The Adjutant General's Office after consultation with the Surgeon General. 
The data contained thereon were not as complete as were desirable from the 
standpoint of medical statistics; nevertheless, the forms were satisfactory 
so far as might be in that when properly prepared they comprehended the 
essential facts for the protection of both individuals and the Government. 
Form No. 135-3 is shown below; Form No. 395-1 did not differ from it in any 
essential respect. 

Form No. 135-3, A. O. O. 
Nov. 11, 1918 

Report of Physical Examination of Enlisted Man Prior to Separation from 
Service in the United States Army 

(Surname) (Christian name) (Army serial number) 

(Orade) (Company and regiment or arm or corps or department) 

(Occupation prior to entry into service) 
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DECLARATION OP SOLDIER 

Question. Have yovi any reason to believe tliat at the present time you are suffering 
from the effects of any wound, injury, or disease, or that you have any disability or impair- 
ment of health, whether or not incurred in the military service? 

Answer 

Q. If so, describe the disability, stating the nature and location of the wound, injury, 
or disease. 

A. 

Q. When was the disability incurred? 

A. " 

Q. Where was the disability incurred? 

A. 

Q. State the circumstances, if known, under which the disability was incurred. 

A. 

I declare that the foregoing questions and my answers thereto have been read over to 
me, and that I fully understand the questions, and that my replies to them are true in every 
respect and are correctly recorded. 



(Signature of soldier) 
Witness: 



(Signature of witnessing officer) 
(Rank and organization) 

Place 

Date , 19. 



CERTIFICATE OF IMMEDIATE COMMANDING OFFICER 

I certify that: *.\side from his own statement I do not know, nor have I any reason to 
believe, that the soldier who made and signed the foregoing declaration has a wound, injury, 
or disease at the present time, whether or not incurred in the military service of the United 
States. 

♦The soldier who made and signed the foregoing declaration has a twound, finjury, for 
disease, which was incurred about , 191.., at 

The nature and location of the twound, finjury, for disease, so far as known, are 



The circumstances under which incurred were. 



In my opinion the wound, injury, or diseased Ijjj + >orginate in the line of duty in the 

military service of the United States. 

Remarks 



Commanding- 

, 191_- 

( Place and date) 



* Strike out the part of the certificate not applicable to the case. t Strike out words not applicable. 
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CERTIFICATE OP EXAMINING SURGEON 

I certify that: The soldier named above has this date been given a careful phvsical 
examination, and it is found that 

*He is physically and mentally sound. 

♦He is physically and mentally sound with the following exceptions: 

(Describe the nature and location of the defect, wound, injury, or disease.) 



The wound, injury, or disease||!^ n^^jlikely to result in death or disability. 
In my opinion the wound, injury, or disease{|^!^ jj^Joriginate in the line of duty in the 
military service of the United States. 

In view of occupation he is per cent disabled. 

Remarks 



M. C, U. S. Army. 

, 191 .<r-'n 

(Place and date.) 

* Strike out the part of the certificate not applicable to the case, 
t Strike out words not appUcable. 

REPORT OF BOARD OF REVIEW 

(See instruction 2) - ■ . 

From a careful consideration of the case and a critical examination of the soldier we 
find: 

♦That he is physically and mentally sound. 

♦He is physically and mentally sound with the following exceptions: 

(Describe the nature and location of the defect, wound, injury, or disease.) 



The wound, injury, or disease||!^ jjjj^.|ukely to result in death or disability. 
In our opinion the wound, injury, or disease{|^|^ ^^^^Joriginate in the line of duty in the 
service of the United States. 

In view of occupation, he is per cent disabled. 

. , M. C, U. S. Armv. 

(Name) (Rank) 
. M. C, U. S. Armv. 

(Name) (Hank) 

M. C, U. S. Armv. 



(Place and date.) 



(Name) (Rank) 
, 191 



• Strike out the part of the certificate not applicable to the case, 
t Strike out words not applicable. 

INSTRUCTIONS 

1. This report will be made out for each soldier, immediately preceding separation from 
service in the United States Army. 

2. If the declaration of the soldier and the certificate of the examining surgeon do not 
agree, the case will be referred to a board of review, to consist of not less than two medical 
officers, convened by the camp, post, or regimental commander, which will complete the 
report on page 4 of this form. 
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3. When completed the report will be forwarded, witli the service record of the soldier, 
to The Adjutant General of the Army in compliance with instructions proscribed in orders 
and regulations. 

The preliminary statements as to the presence or absence of disability, 
including all the data on pages 1 and 2 of Form 135-3, usually were prepared 
in the soldier's organization prior to the time when his group was to be sent in 
its turn to the examining pavilion. A roster for a group of 25 or 50 men was 
then made out by the organization, the entries corresponding to the names on 
the accompanying Form No. 135-3. Generally a copy of the roster and the 
forms pertaining to it were sent to the chief medical examiner prior to the 
actual hour set for examination, in order that the name, rank, etc., on Form 
No. 135-3 might in each case be copied on the local physical examination card 
(this card was in general but not universal use) . This plan effected a saving of 
time when the men entered the examination building. In a space for the 
purpose on the bottom of the roster, the chief medical examiner, or his assist- 
ant, after specifying the hour when the group concerned should report, signed 
his name as a safeguard against misunderstandings, the roster being then held 
by the particular organization. At the hour appointed for examination an 
officer or noncommissioned officer, as the case might be, appeared with the 
men and a copy of the roster." 

An alternative method consisted in passing the men through the personnel 
department adjoining the examining pavilion and having the data required 
on pages 1 and 2 of Form 135-3 filled in there immediately preceding the phys- 
ical examination. These then accompanied the men to the examining room." 

The men, on entering the examination building, passed directly into the 
disrobing room, which was usually the mess hall of an unoccupied barrack. 
This room was provided with benches and clothes racks, the arrangements 
varying somewhat at different camps. In some of the best arranged buildings 
the men undressed on one side of the disrobing room and placed their clothing 
in neat bundles on " through-and-through shelves," which divided the room 
down the center into two parts. The other side of the room was used for the 
dressing room, and a man returning from his examination went directly to 
the dressing room, found his bundle of clothing on the shelf where he had placed 
it, and thus was able to dress and then to pass from the building without 
interfering with incoming soldiers." 

From the disrobing room the soldiers passed in front of a table at the end 
of which was a wicket through which they filed one by one and were numbered 
consecutively on the chest with an indelible pencil, the chest number in each 
case corresponding to that on the local record card, which, with Form No. 
135-3, A. G. O., was then given to the man as he passed on for his physical 
examination. The regular procedure in this examination, beginning with the 
taking of height, weight, and chest measurement, was carried through in the 
same manner as in the draft examination. Notation of the findings was made 
in the appropriate space on the local record card by each group of examiners, 
and the initials of an examiner were affixed in each case. At the end of the 
individual examination the chief medical examiner, or a designated assistant, 
studied the findings of all the examiners, as noted on the local record card, and 
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entered the result on page 3 of Form No. 1.35-3, A. G. (). If no (iisability had 
been recorded, and no claim of disability had been made, the local record card 
and Form 135-3 were held at that point for the time being; if the contrary was 
the case, the man was sent by a designated route to another room where the 
board of review was in session. The finding of the board of review, whether 
it confirmed or disagreed with the decision of the previous examiners, was 
entered in the proper s])ace on page 4 of Ft)rm No. 135-3, their decision being 
final so far as this went. The records were now returned by messenger, or 
chute, to the same point where the records of the men without disability had 
been retained." 

Men to be held in the service temporarily on account of communicable 
diseases or acute conditions of any kind, which required treatment, were taken 
out of the line at the point where this was discovered and were then disposed 
of as was indicated by the particular condition found.'* Naturally most such 
cases were sent to the base hospital. Their examination for discharge was 
finally completed later. 

It was customary for a representative of the Bureau of War Risk Insurance 
and another of the Federal Board for Vocational Education, as well as for 
officers representing the morale organization, the Red Cross, and other Army 
and civil agencies concerned, to have rooms or stations in such parts of the 
examination building, or in an adjoining building, as was most convenient to 
the board of review.'* Men in whom disability was found, or claimed, could 
thus be instructed in the matter of making applications for compensation, the 
copy of Form No. 135-3 being turned over to the proper authority for this 
purpose. One copy of Form No. 135-3 for each man, except in those held on 
account of acute conditions, was returned to his organization, and the results of 
the physical examination in each case were checked off on the roster, the dis- 
position being noted under a heading corresponding to the physical record; 
e. g., "discharged with no disability"; "discharged with disability"; "held by 

reason of ." '* 

The professional examination given for demobilization was in practically 
all respects like that given for entrance into the military service. Specialists 
were employed on the same extensive scale. Everj' effort was made to main- 
tain the examination at an equally high standard of thoroughness, lliis was, 
however, not always an easy matter because of the fluctuations in daily arrivals 
of examinees and the relaxation in morale and the loss of interest on the part 
of examiners which followed the cessation of hostilities. Deceit must be 
guarded against, as was the case in the examination of registrants. Some 
registrants tried to conceal defects in order to enter the service, and a few 
feigned disabilities or exaggerated conditions in the hope of exemption. At 
the time of demobilization a few exaggerated or feigned disabilities in the hope 
of compensation, while many men were so eager to be discharged and to return 
to their homes that they strove to conceal conditions which, if detected, they 
feared might delay their release from the Army. The examiners had to be 
constantly on the alert to discover men of both these classes and to protect the 
interests of the Government and of the individuals, even if the latter did not 
wish to be protected.'* 
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Limited service men as well were examined by camp boards, but of the 
108,355 limited service men inducted '" undoubtedly many were discbarged on 
certificates of disability. It is not known how many limited service soldiers were 
examined for discbarge on Form No. 135-3, A. G. O., by tbe canij) l)oards. 
War Department instructions required that in the case of all limited service 
men examined the words "special or limited service" be stamped across the 
front of Form No. 135-3 before the examination took place. This was to be 
done in order that the examining boards might determine whether or not 
defects which existed prior to induction had become aggravated, and new 
defects had been acquired since induction. Unfortunately, owing to absence of 
service records or other official sources of information, these instructions were 
not followed out in the majority of cases, and the boards had no means 
of determining the status of such men except from the statements of the 
individuals. 

SPECIAL FEATURES IN RESPECT TO DEMOBILIZATION IN HOSPITAL 

At the time the armistice was signed there were approximately 76,694 
patients in the large military hospitals in this countr>'." After that date and 
until April 30, 1920, 148,488 cases returning from overseas were admitted to 
these hospitals.'* In the meantime, moreover, many other patients were 
received in hospital directly from camps and other stations in this country. 
While the majority of those patients ultimately were cured and returned to 
duty, and then were demobilized from the militar\- service in the usual manner 
(through camp boards), it was also necessary to discharge a considerable 
number directly from the hospitals on account of their being physically 
disabled for further service. 

It is impossible to state the exact number of men so disposed of, as our 
records are incomplete, maiidy due to the fact that these discharges were not 
accomplished in a uniform manner at the different camps and hospitals. As 
will be shown later, it was the desire of the Surgeon General that all perma- 
nently disabled enlisted men should be discharged on certificate of disability 
(Form No. 17, A. G. O.) rather than on Form No. 135-3, A. G. O." But 
owing to the local interpretations of the orders issued by the War Department 
with reference to demobilization, this was not done in all places, many soldiers 
with permanent disabilities actually being discharged in the usual manner for 
well men, with their disabilities recorded on Form No. 135-3, A. G. O. It 
should be understood, however, that since a careful record was made on Form 
135-3 of any defects noted at the time of separation from the service, no 
injustice was done to the individual by this procedure. W'hen this method of 
discharge was adopted, all disabilities which were regarded by the board of 
review as in excess of 10 per cent (based on the extent to which the soldier 
was prevented from earning subsistence in view of his occupation) were reported 
to the Bureau of War Risk Insurance, a copy of the completed Form No. 
135-3, A. G. O., being forwarded to that bureau." There was no provision in 
regulations for the discharge of disabled officers on certificate of disability 
(Form No. 17, A. G. O.). Consequently all of them were demobilized on Form 
No. 395-1, A. G. O., and those with defects were reported to the Bureau of 
War Risk Insurance, as was the case with enlisted men. 
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DISPOSITION OF PHYSICAL DEFECTIVES PRIOR TO DEMOBILIZATION; 
METHODS FOR DEMOBILIZATION 

The subject of the discharge of those found with physical defects at the 
examination of troops for demobilization has been discussed. It will be 
remembered that the plan followed with them generally did not differ from that 
for their physically fit comrades, except that a disability was shown on their 
Form No. 135-3, A. G. O. Use of this form for the permanently disabled was 
acceptable to the Surgeon General (see p. 51 1) though as stated in his telegraphic 
instructions on the question, he preferred that Form 17, certificate of disability 
be used.'" Besides those men who were able to go to demobilization camps 
and through the routine demobilization process for troops, there proved to 
be thousands of other men eligible for discharge whose physical condition 
demanded quite another program. Some of these could well be taken care of 
in special camps and others required hospital attention. 

In order that the capacity of hospitals might not be overtaxed, and in 
view of the fact that many disabled soldiers did not require further hospital 
treatment, even though not yet ready for discharge, the War Department 
established overseas convalescent detachments in the larger camps, promulgat- 
ing this policy in Circular No. 90, War Department, November 25, 1918. To 
these camps were assigned men who had been incapacitated by virtue of having 
been on duty overseas, but who did not require further treatment in hospitals. 
Circular No. 90 provided that "Intensive treatment and training of all con- 
valescents assembled in overseas detachments will be immediately undertaken 
and continued in order that their cure or maximum improvement and subsequent 
discharge may be accomplished in the shortest possible time." Selected 
medical officers were assigned to these detachments in order that the treatment 
received by the convalescents assigned thereto might be complete and thorough. 
Certain of these soldiers were rendered free from disability before discharge, 
but a large number still had disabilities in excess of 10 per cent upon their 
final separation from the service.^" The number of men with disabilities 
discharged from the overseas convalescent detachments is not available. 

"Overseas convalescent detachments" were discontinued untler instruc- 
tions issued in paragraph 4, Circular No. 188, War Department, December 31, 
1918, these organizations thereafter being known as "convalescent centers." 
Paragraph 4 reads as follows: 

The designation "overseas convalescent detachments," as provided for in Circular No. 
90, War Department, 1918, i.s hereby changed to "convalescent centers." They will be used 
as concentration points not only for overseas convalescents but for convalescents from the 
forces in this country, including the few remaining cases in development battalions whose 
disabilities are not due to their own misconduct. The quarters selected for convalescent 
centers should be selected in an attractive part of the camp and, whenever practicable, 
should be near the various welfare centers conducted by the Y. M. C. A., the American Red 
Cross, and other civilian organizations. 

PRINCIPLES GOVERNING THE DEMOBILIZATION OF PHYSICALLY DISABLED 

OFFICERS AND MEN 

In the earlier part of the World War, disabled soldiers were discharged 
on certificates of disability, as had been the practice in our Army for many 
years prior thereto. Such discharges, if for disease or injury incident to the 
service, constituted a valid claim against the Government. This method of 
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discharge for disabled soldiers was the only one officiallj recognized, but 
actually certain draft men found disqualified on arrival at camps were separated 
from the service in a more summary manner (see Chap. XX). There was no 
distinction so far as either this method of discharge or future claim against the 
Government was concerned. Officers, when of the regular establishment, 
were retired, and temporary officers were discharged for physical reasons. 
In consequence the latter had a claim against the Government like that of 
the men. 

The point wliicli it is desired to make here is that the earlier j^olicy in 
respect to both officers and enlisted men was based on the principle that they 
should be promptly separated from the Army as soon as it was clearly deter- 
mined that tlieir physical disabilities were of such a character as to unfit them 
for further military service. Parenthetically it should be explained here that 
it is not deemed appropriate to this history to discuss the situation of the 
disabled after their separation from the military service, as thereafter their 
care was undertaken by agencies other than the Medical Department of the 
Army. 

A radical change in Army methods with reference to the discharge of 
the disabled was promulgated in paragraph 2, Bulletin No. 36, War Depart- 
ment, dated July 11, 1918. This bulletin was issued upon the recommenda- 
tion of the Surgeon General ; it provided that : 

(a) Physical reconstruction is defined as complete medical and surgical treatment, 
carried to the point where maximum functional restoration, mental and physical, has been 
secured. In securing this result the use of work, mental and manual, will often be required 
during the convalescent period. 

(6) Hereafter no member of the military service disabled in line of duty, even though 
not expected to return to duty, will be discharged from service until he has attained complete 
recovery or as complete recovery as it is to be expected that he will attain when the nature 
of his disability is considered. When the degree of recovery described in this paragraph 
has been attained, members of the military service who remain unfit for further duty should 
be discharged in the manner provided in Army Regulations. 

The policy of the War Department throughout was most liberal with 
reference to the discliarge of disabled patients, and few, if any, were recom- 
mended by the commanding officers of the hospitals for separation from the 
service until the maximum improvement to be expected in the case had been 
reached and in addition until tlie Bureau of War Risk Insurance was prepared 
to continue without delay any further hospital treatment deemed necessary. 
It is true many officers and men did require further treatment, but as Congress 
had made ample provisions for this outside the Army, and not in the Army, it 
Was obvious that, when the maximum improvement possible in a military 
hospital had been attained, discharge was the proper procedure. 

As originally passed by Congress, the war risk insurance act provided 
compensation at a maximum rate of $30 per month for total disability in the 
case of a man without dependents.^' With the passage of the "Sweet bill" 
in December, 1919, the original act was so amended as to increase the com- 
pensation for total permanent disability to $100 per month and for total 
temporary disability to $80 per month.^^ Also provision was made that the 
compensation allowed for any degree of disability less than total should be 
made on a sliding pro rata scale, using the amount payable for total disability 
as the basis. 
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The Surgeon General had reahzed at the beginning of the demobilization 
period that many officers and enlisted men who required further treatment 
would desire their discharge in order that they might be at their homes during 
convalescence, or that they might be under the care of a particular doctor who 
was known to them. No objection could be seen to this procedure provided 
assurance was furnished that the officer or soldier concerned, or his friends 
or relatives, were financially able to provide for his proper care by the neces- 
sary specialists. Accordingly, recommendation to this effect was made to 
The Adjutant General, and the policy was promulgated in paragraph 1, Cir- 
cular 188, War Department, December 31, 1918, as follows: 

There will, furthermore, be many cases of disabled men who either possess funds or who 
have relatives or friends in position to afford them specialized care after discharge. In 
these cases disabled men may be discharged but not until the responsible commanding officer 
has fully determined that continued treatment and care is as.sured. The fact that a man 
(his continued treatment and care being assured) is being discharged, either at his own re- 
quest or at the request of the relative or friend, will be noted on the report rendered in con- 
nection with the soldier's physical examination prior to discharge. This notation will 
include the names and addresses of the persons assuming responsibility for such continued 
treatment and care. 

Many officers and enlisted men were discharged as a result of these in- 
structions. The responsibility for determining that suitable future treatment 
would be assured rested with the commanding officer of the hospital concerned. 
There was no prescribed method for determining this fact, but most hospitals 
adopted a form of certificate similar to the following:^' 
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Request for Di8char(;e from Service 
Of 

(Name of soldier) 

(Place) 



(Date) 

I, , fully realizing that I am in need of further hospital 

and medical treatment, and that I have not yet attained the maximum improvement possible 
in my case, hereby retjuest immediate discharge from military service; and in case such dis- 
charge is granted I do hereby fully release the War Department from all responsibility for 
mv further care and treatment. 



REQUEST AND STATEMENT IN REGARD TO DISCHARGE 

Of 

Name of soldier 

^( pla'ce)' 

(D.ite)~""' 

I, to 

(Name and relationship) (Name of soldier) 



(Home address) 

Fullj- realizing that said is in need of continued care and 

treatment, I hereby request the immediate discharge of said 

from military .service and in case such discharge is granted, I will assume all responsibility 
for such continued care and treatment until the maximum improvement possible in this case 
is attained. 
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I do further certify that I am financially able to provide such care and treatment and 
in case such discharge is granted, do hereby fully release the War Department from further 
responsibility for the care and treatment of said 



Note. — A statement from a local banker or business man personally acquainted with the 
responsible person must accompany this request. This statement must certify as to the 
financial ability of the responsible person to carry all necessary care and treatment of the 
discharged soldier. 

After the Medical Department became satisfied that the Bureau of War 
Risk Insurance was able to provide proper hospital care for all disabled soldiers, 
no reason could be seen for the indefinite retention in the Army of many of the 
officers and enlisted men then patients in military hospitals. It became 
increasingly necessary to establish a definite policy regarding the termination 
of treatment of such patients; therefore, the Surgeon General's views on this 
subject were transmitted to the Chief of Staff and upon being approved were 
issued as Circular Letter No. 345, S. G. O., which reads as follows: 

Circular Letter No. 345. 

November 10, 1919. 
Subject: Policy re protracted hospital treatment for military personnel. 

1. The following is published for the information and guidance of all concerned: 

War Department, 
Office of the Chief op Staff, 

Washington, November 7, 1919. 
Memorandum for the Surgeon General: 
Subject: PoUcy re protracted hospital treatment for military personnel. 

1. Relative to the recommendations made in paragraph 4 of the memorandum for the 
personnel branch, operations division, from the Office of the Surgeon General, dated October 
27, 1919, you are informed that the following policy is announced: 

1. That all disabled military personnel, except officers of the permanent Army 
and special surgical cases shall be granted discharge six months after admission 
to a hospv^al in the United States for definitive treatment, if discharge is desired 
and appliec/ for by the individual in writing. 

2. That all disabled military personnel, except officers of the permanent Army 
and those requiring multiple operations or special surgical treatment, or suffering 
from mental diseases, shall be discharged o<\e year after admission to a ho.spital 
in this eountrj' after having been carried on sick report for definitive treatment for 
the same period: Provided, Individuals too sick to be removed from hospital with- 
out prejudice to their life or recovery or who, upon the question of discharge being 
submitted to them in writing, certify that they can not provide for the necessary 
care and attention for themselves shall be retained until provision for their care 
and maintenance is made by the War Risk Insurance Bureau, Soldier's Home, 
or National Home for Disabled Volunteer Soldiers: Provided, further. That nothing 
herein contained shall be deemed to rescind the provisions of Circular No. 188, 
W. D., 1918, authorizing discharge at any time of the disabled who have been 
cured or have attained maximum restoration, or those who furnish guarantees 
that specialized treatment will be continued as long as necessary. 

2. As the above policy will not be published as a War Department Circular, you are 
requested to take steps insuring the proper compliance by all concerned. 

E. D. Anderson, 
Colonel, General Staff, 
Acting Director of Operations, 
By P. P. Bishop, 

Colonel General Staff, 
Chief, Personnel Branch, Operations Division. 
By direction of the Surgeon General: 

C. R. Darnall, 
Colonel, Medical Corps, U. S. A., 

Executive Officer. 

40081° 
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The provisions of this circular letter were further amplified by Circular 
Letters Nos. 354 and 367, S. G. O., 1919, as follows: 

November 21, 1919. 
Circular Letter No. 354. 

Subject: Discharge of cases under provisions of Circular Letter No. 345, S. G. O., November 
10, 1919. 

1. When military personnel is to be discharged from the service at the request of the 
individual after six months' treatment, under the provisions of Circular Letter 345, S. G. O., 
November 10, 1919, the commanding officers of hospitals will not require from patients, 
or from their relatives or friends, any letters, certificates, affidavits, or other documents, 
releasing the War Department from further responsibility for the care of the patient. Neither 
will they require documents establishing the ability of the patient, or his relatives or friends, 
to furnish specialized care in civil life. The signed statement of the individual that he 
desires to be discharged from the military service as provided for in subparagraph (1), para- 
graph 1, Circular Letter No. 345, is the only paper in this connection that need be filed with 
the records of the individual who is to be discharged. 

2. The above directions do not apply in the case of individuals who desire discharge, 
under the provisions of paragraph 1, o. Circular No. 188, W. D., 1918, prior to the comple- 
tion of a period of six months' care in a hospital in the United States which gives definitive 
treatment. 

By direction of the Surgeon General: 

C. R. Darnall, 
Colonel, Medical Corps, U. S. Army, 
. ■ •• . •• Executive Officer. 

December 16, 1919. 

Circular Letter No. 367. 

Subject: Amendment to Circular Letter No. 345. 

1. In connection with Circular Ijctter No. 345, S. G. O., 1919, the following is published 
for the information of all concerned: 

December 10, 1919. 
From: The Surgeon General of the .\rmy. 
To: The .\djutant General of the Army, Washington, D. C. 
Subject: Discharge of disabled military personnel. 

1. With reference to the discharge of disabled military personnel under the provisions 
of paragraph 2, Circular Letter No. 345, November 10, 1919, S. G. O., authority is requested 
to instruct commanding officers of hospitals that individuals, on the completion of twelve 
months' definitive treatment, who have active lesions, are making satisfactory progress, 
and who, in the opinion of the commanding officer of the hospital, will fully recover within 
a reasonable length of time may, if they so desire, be continued under treatment in their 
present military status. 

(Signed) M. W. Ireland, 

Surgeon General, U. S. Army. 

War Department, A. G. O., December 13, 1919. 
To the Surgeon General. 
Approved. 
By order of the Secretary of War: 

(Signed) F. W. Lewis, Adjutant General. 

By direction of the Surgeon General: 

C. R. Darnall, 
Colonel, Medical Corps, U. S. Army, 

Executive Officer. 

As the Bureau of War Risk Insurance was by December, 1919, prepared 
to furnish necessary hospitalization for disabled soldiers, it was deemed only 
just to the individual to permit his discharge on his own request, except in 
the limited class of special cases referred to in Circular Letter No. 345. 
Further hospital treatment could be promptly secured if needed and retention 
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in the military sei^vice might be to the financial detriment of the individual, 
in view of the increased rates of compensation. The provisions of Circular 
Letter No. 367 were drawn with the desire on the part of the Surgeon General 
to afford patients every opportunity for making the utmost improvement 
before their discharge. Many complaints with i-eference to discharge under 
the provisions of this circular letter were received by the War Department, 
mostly from officer patients in the special hospitals fot the treatment of tuber- 
culosis.* While it was realized that a monetary loss might accrue to certain 
officers by reason of discharge from the military service, the fact had been 
determined that these officers had attained as complete recovery as might be 
expected, when the nature of the disability was considered, and that any 
further improvement in their condition was at best problematical. Therefore, 
the conclusion was reached that such officers should be discharged in order to 
come under the jurisdiction of the Bureau of War Risk Insurance for any 
further care considered necessary. 

Prior to the World War the disposition of psychiatric patients in military 
hospitals was largely dependent on whether or not the insanity was incurred 
in the line of duty; in other words, whether it "could be clearly determined that 
the disease did or did not exist prior to enlistment, or was or was not the result 
of the soldier's own misconduct (syphilis, drugs, alcohol, etc.).^* When it was 
determined that the disease was the result of military service the soldier was 
usually transferred to the Government Hospital for the Insane, St. Elizabeths 
Hospital, Washington, D. C, for treatment and, if necessary, for discharge 
from the service at a later date." In cases where the medical officer in charge 
was satisfied that the disability had existed prior to entrance into the military 
service, or was due to misconduct on the part of the individual concerned, the 
War Department maintained that the soldier was not a proper charge on the 
Federal Government, but should be cared for by the State in which he held a 
legal residence. Accordingly, such patients were returned to the care of rela- 
tives or State authorities and then discharged from the service. The war 
risk insurance act provided that all members of the military service "shall be 
held and taken to have been in sound condition when examined, accepted, and 
enrolled for service," -" thus requiring that, for purposes of compensation 
and treatment after discharge, all insane cases be regarded as incurred in 
line of duty unless due to actual misconduct. The accommodations at St. 
Elizabeths Hospital were manifestly insufficient for the care of the large number 
of insane who would be found in any army of 4,000,000. Therefore, certain 
of the Army general hospitals were selected for the treatment of mental cases, 
and all patients of this character were concentrated in these institutions. ^^ 
The rapid decrease in the size of the Army during the demobilization period 
necessitated the discontinuance of one general hospital after another, with the 
consequent transfer of the residual patients from place to place. The Surgeon 
General considered that those unfortunate soldiers who had developed a 
psychosis while under military control should be placed in a permanent insti- 
tution near their homes where continuous treatment would be afforded them. 
Arrangements to this end were made with the Bureau of War Risk Insurance 
and hospitals were designated to which the soldier could be transferred.^' 
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Upon arrival the soldier was discharged from the Army and his treatment was 
continued uninterruptedly under the auspices of the bureau. The hospital 
selected usually was a State institution in the soldier's home State. The 
method of discharge decided upon was authorized in paragraph 7, General 
Orders, No. 57, War Department, April 30, 1919, which reads as follows: 

1. The Bureau of War Risk Insuranoe is charged by law with the duty of caring for the 
compensable insane of the military .service after their discharge from the Army and has 
undertaken to provide institutional treatment after discharge for cases requiring it. Such 
cases are to be turned over directly to the care and responsibility of the bureau in such a 
manner that there will be no interval between discharge from the military service and the 
commencement of the continued care in hospitals near their homes, which is to be provided 
by the bureau. 

2. In order to accomplish this, the following procedure will be observed: 

a. Cases which have been under treatment in military hospitals in this country for four 
months, and which are considered to be incurable or to require a much longer period of hospi- 
tal treatment to effect a cure, will be reported in writing by the commanding officer of the 
post, camp, or station directly to the chief medical advisor. Bureau of War Risk Insurance, 
Washington, D. C. (attention section of nervous and mental diseases), who will give instruc- 
tions as to the disposition desired by the Bureau of War Risk Insurance. When reporting 
cases to the Bureau of War Risk Insurance under this paragraph, the following information 
regarding the soldier will be furnished: (1) Name, rank, organization, Army serial number, 
and race; (2) length of service; (3) legal residence; (4) name and residence of nearest relative; 
(5) diagnosis; (6) brief summary of medical history; (7) prognosis. 

6. Upon receipt of instructions from the Bureau of War Risk Insurance, the soldier will 
be ordered discharged on certificate of disability by the authority designated to order dis- 
charge in such ca.ses. The same procedure as to preparation and disposition of records will 
be followed as outlined in Army regulations governing the discharge of insane in the military 
service and their delivery to institutions. The soldier will be delivered to the designated 
institution accompanied by necessary attendants and not discharged until his arrival thereat. 
When the soldier has been deUvered to the authorities of the institution designated to receive 
him, the senior attendant will ordinarily telegraph the commanding officer authorized to 
discharge the soldier. Upon receipt of this information the soldier will be discharged and dis- 
charge papers mailed to the authorities of the institution to which the soldier was transferred 
for delivery to the soldier. When a patient is delivered to an institution and discharged, the 
Bureau of War Risk Insurance will be so informed in writing by the commanding officer con- 
cerned. 

.3. The provisions of this order do not in any way amend subparagraph a. Circular No. 
188, War Department, 1918, relative to the discharge of a certain class of patients who possess 
funds or have relatives or friends who can afford them specialized care after discharge. 

A subsequent modification of this order was incorporated in paragraph 
3, General Orders, No. 96, War Department, July 30, 1919, as follows: 

6. At the same time a case is reported to the Bureau of War Risk Insurance a certificate 
of disability will be forwarded to the authority designated to order discharge in such cases, 
who will, if he approves the discharge, return the certificate to the patient's commanding 
officer for appropriate action as hereinafter prescribed. The commanding officer, having been 
authorized to discharge the patient, will upon receipt of the instructions requested of the 
Bureau of War Risk Insurance deliver the patient, accompanied by the necessary attendants, 
to the institution designated. When the patient has been delivered to the institution the senior 
attendant will telegraph the commanding officer a report of such delivery, who thereupon, 
and not before, will complete the discharge. The procedure regarding the preparation and 
disposal of records prescribed in Army regulations for the discharge of insane in the military 
service, and their delivery to institutions, will be applied also in these cases, except that the 
medical certificates required by the Department of the Interior, Form 1-107, for patients 
sent to St. Elizabeths Hospital, need not be filled out. Upon completion of the patient's 
discharge as above indicated, his commanding officer will .send his discharge certificate and 
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final papers to the institution to which the patient was sent, for dehvery to the patient, and 
will at the same time, in writing, advise the Bureau of War Risk Insurance of the action 
taken. 

The demobilization of patients suffering from psychoses was accomplisiipd 
most satisfactorily under this plan, and no criticism as to the procedure was 
heard. 

Circular No. 86, War Department, November 25, 1918, provided that 
"men suffering from venereal disease will not bo discharged until cured." The 
purpose of the Surgeon General in submitting a recommendation to this effect 
was that such soldiers should not bo allowed to return to civil communities 
where they would be a source of danger to others. The restriction placed on 
the discharge of this class of soldiers was interpreted to mean that discharge 
could not be accomplished until the patient had been rendered noninfectious. 
No effort was made to retain syphilitic soldiers until a complete cure had been 
attained; they were given, however, at least one thorough course of treatment 
with salvarsan, or its equivalent, and were discharged when no longer considered 
as in an infectious stage. Not all soldiers afflicted with venereal disease were 
admitted to hospitals, many being treated while carried on a duty status in 
development battalions or convalescent centers, but the same restrictions 
regarding discharge were applied to all of them. 

An important bearing on demobilization was the delay caused in the dis- 
charge of officers and soldiers afflicted with venereal disease. At the date of 
signing the armistice there were 2,839 venereal patients in the hospitals abroad " 
and 5,862 in the hospitals at home.^" This total of 8,701, however, represents 
but a small proportion of the number of men in the Army actually infected with 
venereal disease on that date, since the great majority of these cases were in 
development battalions in this country, in ports of embarkation where they 
had been culled out, or in venereal camps abroad; in these places, though receiv- 
ing thorough medical attention, they were carrie<l on a duty status. No 
figures are available as to the actual number of soldiers with venereal disease 
on or about November 11, 1918, but they certainly numbered many thousands. 
From the date of organizing development battalions, about June, 1918, up to 
November 13, 1918, over 77,400 venereal cases had been treated in them.^' 
This number includes only home cases, but it also includes the soldiers infected 
after entrance into the service, as well as those who were infected before induc- 
tion. Definite figures as to the number in each chiss are not available, but it 
was estimated that of all venereal cases recorded during the years 1917 and 1918 
in the entire Army, both at home and abroad, about one-half were contracted 
after entering the service." In addition to those who had already been segre- 
gated, some men were found to have one or another of the venereal diseases at 
the time of physical examination made prior to discharge, and consequently 
were not considered available for immediate discharge. 

The great majority of the soldiers who were retained for further treatment 
of venereal disease would otherwise have been eligible for discharge when their 
units were demobilized. Their retention in the service was a great expense 
to the Army, as many continued to draw pay (not coming under the provisions 
of General Orders, No. 31, 1912, which provides for forfeiture of pay while 
absent from duty for disease due to misconduct after entry into service) and 
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all were clothed, rationed, and given medical treatment during this period. In 
addition to the expense directly chargeable to the infected men, were the sal- 
aries of the officers, both of the line and Medical Department, who were on 
duty with the organizations to which these men were attached. There was 
also the cost of hospital upkeep for those who were actually patients in hospi- 
tals. The total expense to the Government by reason of the retention of such 
cases until they wore rendered noninfectious and could be discharged with 
safety to the community amounted to millions. In addition to this, in many 
instances, there was interference with the return of a soldier to some business 
connection, with the resulting inconvenience to either the firm, the soldier, or 
to both. 

STATISTICAL RESULTS OF DEMOBILIZATION EXAMINATIONS. BASED ON CUR- 
RENT MONTHLY REPORTS 

In November, 1918, the Surgeon General '' called for a detailed monthly 
report of the operation of demobilization examining boards. At a somewhat 
later date a similar report was called for regarding discharges from the service 
on surgeon's certificate of disability (Form No. 17, A. G. O.)." Neither report 
was rendered so carefully as to make it possible to compile complete records, 
including all stations, but the figures we have are, nevertheless, of much interest 

and value. 

Records are on file of the results of 3,133,921 physical examinations made 
by demobilization examining boards (for discharge on Forms No. 135-3 and 
395-1, A. G. O.) during the period from November 11, 1918, to December 31, 
1919, and of 20,755 examinations made by disability boards (for discharge on 
Form No. 17, A. G. O.) between February 1, 1919, and December 31, 1919." 
The total of these, 3,154,676, falls short of the entire number examined for dis- 
charge during the periods in question, which was approximately 3,350,000, but 
it is sufficiently large to serve as a good cross section of the physical status of 
the Army at the time. Of the total number examined by demobilization boards 
(on Forms No. 135-3 and No. 395-1, A. G. O.), 2,936,780, or 93.7 per cent, of 
the officers and enlisted men were discharged with either no disability or one 
of less than 10 per cent; 166,089, or 5.3 per cent, were reported to the Bureau 
of War Risk Insurance as having a disability of 10 per cent or over; 24,293, or 
0.7 per cent, were held in service on account of communicable diseases, mostly 
venereal; 4,368, or 0.1 per cent, were held until they attained a maximum 
degree of improvement; and 2,391, or 0.07 per cent, were held for other causes.'^ 

The figures given above include limited service men and the units of the 
Students' Army Training Corps, since no separate figures are available covering 
these two classes. 

Table No. 41 gives the classification of disabilities, rated as over 10 per 
cent, which were reported by the camp examining boards to the Bureau of War 
Risk Insurance from April 1, 1919, to December 31, 1919, the total number of 
men examined during this period at the camps included in the table bemg 
1,440,859; prior to April no classified report of disabilities was required.'^ 
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Table 41— Causes o/ disabiUHes reported by class of disability in demobilization—April 1 to 

December 31, 1919 '^ 



Conditions 



General surgical and skin 

Orthopedic _ _ _ 

Ophthtilmological 

Otolary ngological 

Respiratory 

Cardiovascular 

Neuropsychiatric 

Venereal . 

Miscellaneous, including dental. 

Total disabilities reported 



Number of 

disabilities 

reported 



54,220 



Percentage 
of the total 
number of 

disabilities 



13,532 


24.96 


12,711 


23.44 


4,639 


8.55 


4,444 


8.19 


4,260 


7.86 


2,5M 


4.71 


2,489 


4.59 


975 


1.80 


8, 615 


15.88 



100.00 



Tables 42 and 43 show the comparative results obtained by the medical 
examining boards at a number of large stations. Table 42 is for the period 
from November 11, 1918, to April 30, 1919, inclusive. Table 43 is for a smaller 
number of camps, but covers a longer period— from November 11, 1918, to 
December 31, 1919. These tables indicate that the percentage of soldiers in 
whom defects were recorded was higher in the earlier months of demobilization. 
The situation in this respect is more clearly shown in Table 44, where percent- 
age rates by months are given. It was undoubtedly due to the difference in 
the class of men discharged in the two periods. During the first three or four 
months following signing of the armistice the majority of the commands held 
in camps in this country were demobilized, these including large numbers of 
limited service men and soldiers undergoing physical reconstruction in develop- 
ment battalions. At a later period most of the units demobilized were combat 
divisions from overseas, which were made up almost exclusively of men in 
splendid physical condition. 
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Table 43. — Physical status at demobilization, by catnps, November 11, 1918, to December SI, 

1919 12 



Camp 


Number 
examined 


Number 
disabili- 
ties re- 
ported » 


Percent- 
age re- 
ported 
with 
disabil- 
ities 


Camp 


Number 
examined 


Number 

disabili- 
ties re- 
ported ' 


Percent- 
age re- 
ported 
with 
disabil- 
ities 




210.455 
316,336 
141,001 
236, 877 
188,829 
153, 518 
138,271 
121,291 
111,112 
66,535 


14, 782 
23,105 
22,767 

5,998 
14, 815 
17,811 

7,167 
981 

2,812 

1,167 


7.02 
7.30 

16.14 
2.63 
7.85 

11.60 
5. 18 
.81 
2.53 
1.75 


Custer 


86,432 
92,032 
202,675 
95,018 
68,243 
42,390 
52,839 


2,106 
3,336 
6,351 
2,243 
1,954 
492 
2,174 


2.44 


Dix 




3.62 


Devens 


Upton . . 


3.13 


Grant 


Meade 


2.36 






2.86 


Taylor 


Shelbv 


1.16 


Lee 


Presidio of San Francisco 

Total 


4.11 






Pike . 


2,323,852 


130,060 


4.84 


Lewis 











• Only disabilities over 10 per cent were reported. 

It is not possible to explain fully the causes for the variations in the per- 
centage of disabilities reported by the different camp boards. The following 
reasons are advanced, however, in partial explanation: 

CHARACTER OF TROOPS EXAMINED 

There were approximately 108,355 limited service men inducted into the 
Army, nearly all of whom were on duty in camps in this country." No figures 
are available showing how many were stationed in each camp, but it is probable 
that some camps contained a larger quota than others. This class of men, all 
of whom had physical defects, if present would of course increase the percentage 
of disabilities found upon demobilization at any particular camp. There were 
also many men, classified upon enlistment or induction as fit for general military 
service, who as a matter of fact never went overseas because of defects discov- 
ered after induction which caused their removal from class A. Men of this 
class were usually assigned to development battalions and in the majority of 
cases remained in such organizations until demobilization. It is a known fact 
that some camps contained many more men of this type than others, and this 
circumstance tended to increase the disability rate in the former. In addition, 
there was undoubtedly some difference in the physical make-up of the overseas 
divisions demobilized at the various camps, though no data are available from 
which to make deductions. On the other hand, any differences in the physical 
characteristics of these divisions as they were originally composed had but 
slight, if any, influence on the number of disabilities found upon demobilization, 
because replacements made during their tour of duty in Europe had largely 
changed their original personnel. 

THE MEDICAL EXAMINING BOARDS 

Several factors enter into this phase of the question: (a) There is no doubt 
that the personal equation of the examining boards exercised a marked 
effect upon the results of the examination. Some examiners were undoubtedly 
better qualified than others; some interpreted the instructions regarding 
demobilization very strictly, others less so. This is realized to have been the 
case though every effort was made to furnish each camp a well-balanced and 
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experienced board. Yet constant shifting of personnel as a result of transfers 
and discharges rendered this impracticable in some instances and during some 
periods. (6) Whether or not the different climatic conditions at the different 
stations had any effect upon the efficiency of the examination is pro])lematical. 
As bearing on this point the following facts are given: Fifty-two per cent of 
demobilization examinations were made during the summer months;'- the 
work of examining hundreds of men each day is an arduous, monotonous task 
under the best conditions; it is much more so during hot weather. The heat 
was presumably greater in the southern camps. In the northern camps the 
percentage of disabilities found was 5.04, while in the southern tier it was 4.02; 
if we exclude Camp Taylor from the latter group, the rate for the South was 
still lower, being but 2.51 per cent, (c) The chief examiner of the board 
exerted a marked influence upon the results obtained. This duty required 
administrative ability and judgment of the highest order, qualifications which 
were obviously not possessed in the same degree by all the individuals con- 
cerned, (d) Facilities varied widely in the examination centers, By this is 
meant the local character and arrangement of the buildings used for the exami- 
nation. In some camps the rooms used by the cardiovascular and lung 
examiners were not partitioned off at all, or else not in such a manner as to 
secure the degree of quiet which is so essential for examinations of this charac- 
ter; in other stations the "dark-room" facilities for eye, ear, nose, and throat 
examinations were below standard; in some camps the space available was too 
small and the overcrowding and confusion exercised an unfavorable influence 
on the work. These factors and others may have affected the final results. 
(«) The difference of opinion among the various boards as to what constituted 
a disability of 10 per cent undoubtedly exerted a marked influence. The 
degree of disability was adjudged in view of the defect, taken in conjunction 
with the man's occupation; there was no schedule extant giving the rate of 
reduction in earning capacity resulting from specific injuries or diseases; hence 
the percentage of disability rating accorded to each soldier depended abso- 
lutely upon the judgment of the individual examiners, a fact which alone might 
be expected to produce varying results. 
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VARIATIONS IN THE METHOD OF DISCHARGE 

This refers to dischiirge of men permanently unfitted for furtiier military 
service, upon Form No. 135-3, A. G. O., at some of the camps, while in other 
stations such men were examined by disability boards and discharged on 
Form No. 17, A. G. O. Paragraph 159, Army Regulations, 1916, states: 

When an enlisted man is permanently unfitted for military service because of wounds 
or disease, he should, if practicable, be discharged on certificate of disability before the 
expiration of the term of service in which the disability was incurred. 

The "certificate of disability" referred to is Form No. 17, A. G. O. To 
be discharged in this manner the man must bo examined by a regularly 
appointed disability board consisting of two or more medical ofiicers. Hence, a 
narrow construction of A. R. 159, would exclude any man who was permanently 
unfit for military service from examination by a camp examining board with 
a view to discharge on Form 135-3, A. G. O. Furthermore, paragraph 1-b, 
Circular No. 86, War Department, November 25, 1918, provided that "no 
man will be discharged who at the time of physical examination prior to dis- 
charge is unfit for duty in the class in which he was rated at the time of entrance 
into the service (namely class A, class C-1, or class C-2), or in a higher class, 
in case he has been subsequently so rated," and paragraph 1, Circular No. 93, 
War Department, November 27, 1918, directed that "No class C-1 and C-2 
men, nor men under treatment or physical training, will be discharged until 
the board of review certifies that the maximum degree of improvement has 
been obtained or that physical disabilities have not been exaggerated or accen- 
tuated, etc." Paragraph 4 of the same circular announced that "present 
regulations concerning discharge on certificate of disability are not changed 
by aforesaid instructions." Paragraph 2-d, Circular No. 188, War Depart- 
ment, December 31, 1918, contains the following statement: 

The cases that can not be benefited by further treatment in hospitals or by transfer to 
convalescent centres or development battalions will be discharged on Form 17, A. G. O. 
(certificate of disability) in accordance with existing instructions. 

These somewhat obscure instructions upon this subject were variously 
interpreted at the different camps. For example in some, such as Camps Pike 
and Devens, practically every enlisted man who was physically able to appear 
before the camp examining boards was examined and discharged on Form 
No. 135-3, A. G. O., regardless of whether or not he was permanently inca- 
pacitated for further military service, while in others, as, for instance. Camps 
Gordon and Taylor, War Department instructions were correctly interpreted 
and no enlisted men who were permanently incapacitated were examined by 
the camp examining board for discharge on Form No. 135-3. It is obvious 
that in those camps in which practically all men were examined by the camp 
examining board, regardless of the character of disability, the percentage of 
disabilities so reported bj^ the board would be greater than in others where 
the camp board examined only men who were not permanently incapacitated. 
So far as the records arc concerned, this would have been susceptible of cor- 
rection if we knew the number of men discharged on certificate of disability, 
but, unfortunately, there are no accurate data regarding the number actually 
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discharged on S. C. U. (Form No. 17, A. G. O.) at the individual camps prior 
to February 1, 1919, and it can not be stated to what extent the percentage 
of disabilities found by demobilization boards was affected thereby. 

Aside from the records, in reality it mattered little either to the Govern- 
ment or the soldier which method was used in discharge, provided a copy of 
the completed form (Form No. 135-3, A. G. O., or Form No. 17, A. G." O.) 
was sent to the Bureau of War Risk Insurance, as required b\- existing instruc- 
tions. The opinion of the Surgeon General as to the preferable method is 

best expressed by the following telegram : " 

May 6, 1919. 
Camp Surgeon, Camp Grant, III. 

Soldiers permanently incapacitated for military service should be discharged on Form 
seventeen period It has been the practice in some camps to discharge on Form one thirty- 
five dash three and there has been no objection thereto provided copy of Form one thirty- 
five dash three is furnished War Risk Bureau and register card Form fifty-two Medical 
Department is made in the case and forwarded to Surgeon General (see circular letter De- 
cember sixth, nineteen eighteen) period Present orders may be interpreted to authorize 
discharge on either Form one thirty-five dash three or Form seventeen period This office 
considers it preferable that permanently disabled be discharged on Form seventeen. 

Ireland. 

As previously stated, the Surgeon General received no current reports of 
the number of men discharged on surgeon's certificate of disability (Form 
No. 17, A. G. O.) during the first part of the demobilization period, reports 
thereof not having been called for until the issue of Circular Letter No. 115, 
S. G. O., March 4, 1919. Then after that date some camps and hospitals did 
not render these reports monthly according to instructions. However, current 
records are on file regarding the discharge of 20,755 men by disability boards 
for the period from February 1, 1919, to January 31, 1920; it is estimated that 
the total number discharged in this manner after the beginning of the armistice 
was approximately 35,000. Table 45 gives the classification found in men 
discharged on certificate of disability from February 1, 1919, to January 31, 
1920: 

T.uiLE 45. — Classification of causes for discharge in 20,755 soldiers discharged for disability 
(Form No. 17, A. G. O.) between February I, 1919, and January 31, 1920 " 



Conditions causing discharge 



Number of 
disabilities 



Percentage 
of total so 
discharged 



Orthopedic _ _ 4,864 

Neuropsychiatric ., 3,343 

Kespiratory _ 3,047 

General surgery and skin .._ i 2,761 

Cardiovascular _ ! 1,431 I 

Ophtlialraological i 627 

Otolaryngological-- j 612 

Venereal 265 

Miscellaneous, including dental -.- ; 3,805 

Grand total _ 20,755 



23.4 
16.2 
14.6 
13.3 
6.9 
3.0 
2.9 
l.H 
18.4 
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CHAPTER XXII 

PREVENTION OF DISSEMINATION OF DISEASE BY DISCHARGED 

SOLDIERS 

The dcmohilization of the military forces after former wars led frequently 
to introduction info the civil pojjulntions of the countries concerned of diseases 
which were then previiiling amon";; the troops. Durin<i; antl at the close of the 
Spanish-American War typhoid fever was spread hroadcast hy the practice 
which prevailed of movinji the sick, furloughin«: early convalescents, and 
practically releasin<!; whole organizations from military control for some months 
prior to their muster out.' 

During the Worhl War the importance of preventing dissemination of 
infectious diseases by the Army at any stage was recognized from the outset 
and vigorous efforts were taken to guard against it. These efforts were directed 
toward notification of local health authorities on rejection at camp of selective 
ser^'ice men with infectious conditions;^' similar notification in the case of dis- 
charge from the service of soldiers who were carriers or who were suffering from 
chronic communicable diseases:^ compulsory retention in the service during 
the demobilization period of all soldiers with acute diseases," particularly 
venereal diseases, until they had passed the infectious stage;' and careful 
deverminizing of troops returning from Europe.* 

The officials of the National Association for the Study and Prevention of 
Tuberculosis, with wlioni the tuberculosis section of the Surgeon General's 
Office was in close liaison, desired to be informed as to the names and addresses 
of soldiers discharged with tuberculosis, and of registrants rejected for this 
disease, with a view to putting the local representative of the association in 
touch with each such tu])erculous individual.^ As shown in Chapter II of this 
volume, all members of the Regular Army and of the National Guard, and 
subsequently all draft registrants arriving at camps, were examined Itjy boards 
of tuberculosis experts, infected individuals being eliminated by discharge, at 
first: later, sick were retained until maximum cure liad been effected.* In 
1917 these boards were directed to report to the Surgeon General the names and 
home addresses of tuberculous .soldiers and registrants, and this information 
was transmitted by him to the National Tuberculosis Association. At a later 
date, in order to obtain more complete reports, a letter identical with the 
following was sent to the surgeon of each large camp:' 

SGO 220.8 (Camp Pike) D. 

January 24, 1918. 
From: The Surgeon General, I'nited States Army. 
To: The division surgeon, Camp Pike, Little Rock, .Ark. 

Subject: Names and home addresses of soldiers discharged on account of pulmonary tuber- 
culosis. 

1. It is requested that you furnish this office, attention of the tuberculosis section, 
division of internal medicine, a list of the names and home addresses of soldiers who have 
been disrliarged or rejected at your camp on account of pulmonary tuberculo.sis. 

2. This list should be made as complete as practicable up to the present date, and in 
future similar lists should be furnished at least once each week. 

By direction of the Surgeon General. 

• Never since the Spanish-Americsn War have Army patients with acute communicable disease been discharged 
and so allowed to infect civilians, but this was not previously universally the case so far as tuberculosis and venereal dis- 
eases were concerned. 
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With a view to liiiving the names of tuberculous soldiers who were dis- 
charged from general hospitals reported direct to the National Association for 
the Study and Prevention of Tuberculosis, letters were sent to commanding 
officers of general hospitals requesting that the names and home addresses of 
soldiers discharged from the hospital on account of tuberculosis be furnished to 
the National Association for the Study and Prevention of Tuberculosis, with 
headquarters in New York City.* It was further directed that, in the cases of 
men discharged upon the request of relatives or friends who have guaranteed 
continued treatment subsequent to discharge, the following information be sent 
to the American Tuberculosis Association, New York City:' 

(a) Statement as to phj'sieal condition at date of discharge. 

(h) Name and address of party assuming responsibility for such continued treatment 
and care. 

Many conditions other than tuberculosis demanded equal care, this being 
particularly true for chronic carriers of the Bacillus typhosus and the men- 
ingococcus, when prolonged treatment had failed to effect a cure. Such cases 
were provided for a follows: 

SGO 220.8-1 (Discharge). War Department, 

Office of the Surgeon General, 

Washington, April 16, 1918. 
Memorandum to all division surgeons, to surgeons of special camps and recruit depots, to depart- 
ment surgeons, to chief surgeon, aviation section, and to commanding officers of hospitals: 

1. It is the present intention of the Medical Department to take care of all chronic 
meningitis carriers that are found in the military personnel, until it is determined that they 
may be discharged without menace to the civil communities. No such individuals should 
be recommended for discharge from the service without authority from this office. 

2. If any meningitis carriers have been discharged from your cantonment in the past, 
notification of the names and addresses of the persons so discharged should be forwarded 
by you to the proper State health authorities, with statement that persons so named are 
meningococcus carriers. Similar information should be furnished to the Surgeon General, 
United States Public Health Service, Washington, D. C. 

3. In the event of discharge from the service by reason of tuberculosis, trachoma, 
leprosy, malta fever, yaws, mycoses, or other chronic infectious diseases, notification of 
name, address, and cause of discharge should be furnished as provided in paragraph 2. Simi- 
lar action will be taken in case of discharge of a soldier by reason of being a carrier of typhoid 
or paratyphoid bacilli, diphtheria bacilli, or amoebae. 

By direction of the Surgeon General. 

With the beginning of demobilization following the signing of the armistice, 
increasing care had to be exercised to prevent the discharge of men in the 
incipient stage of infectious disease. The extremely careful physical examina- 
tion required prior to demobilization, which was usually held on the day 
before discharge, was sufficient to sift out practically all cases of chronic and 
most cases of acute infectious disease. Suspicious cases were sent to hospital 
and held for further observation. 

At the date of the signing of the armistice there were thousands of venereal 
cases undergoing treatment in hospitals and in development battalions, and 
the policy was adopted, as previously explained, of holding in service and under 
treatment all men with venereal disease until they ceased to be a danger to 
the community. The circulars following and circular letters indicate the 
practice of the War Department in these respects. 
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Circular No. 86. War Department, 

Washington, November 25, 1918. 

DISCHARGE OF ENLISTED MEN 

Under orders issued or that hereafter may be issued for tlie discharge of enlisted men 
the following will be strictly observed: 

******* 

c. Men suffering from venereal diseases will not be discharged until cured. Intensive 
treatment of all venereals will be undertaken at once with a view to their cure and discharge 
at the earliest possible date. 

******* 
By order of the Secretarj' of War: 

Peyton C. March, 
Official: General, Chief of Sta§. 

P. C. Harris, 

The Adjutant General. 

Circular No. 188. War Department, 

Washington, December 31, 1918. 

INTERPRETATION OF INSTRUCTIONS RELATIVE TO THE DISCHARGE OF DISABLED SOLDIERS 

2. During the demobilization of the present Army, commanding officers of general 
hospitals will dispose of patients in such hospitals who are enlisted or drafted men, as follows: 

******* 

c. Men, without regard to date of entry into the service, who have become disabled, 
either prior to or since eiitrj' into the service, due to venereal disease and who need further 
treatment but do not necessarily require hospital care, will be transferred to the develop- 
ment battalion nearest their place of entrance into service. 

******* 

By order of the Secretary of War: 

Peyton C. March, 
Official: General, Chief of Staff. 

P. C. Harris, 

The Adjutant General. 

In reply refer to S. G. O. 704.1. 

Circular letter No. 41. War Department, 

Office of the Surgeon General, 

Washington, January 21, 1919. 
Suljject: Treatment and discharge of sick and wounded. 

1. The attention of medical officers is called to the provisions of Circular 188, War 
Department, December 31, 1918, respecting the discharge of di.sabled soldiers. 

2. It is tlie policy of the War Department thereunder, subject to the jjrovisions of 
section 4, act June 15, 1917, governing the termination of the service of men, drafted or 
enli.sted, under the act May 18, 1917, to retain, so far as practicable, luider military control, 
for the purpose of active medical and surgical treatment — 

(a) Officers and .soldiers suffering from acute diseases, or acute exacerbations of chronic 
diseases, or vuihealed lesions. 

(6) Officers and soldiers suffering from communicable diseases, or who are "carriers," 

whose discharge would be a danger to the civil community. 

* * * * * * * 

4. In applying the foregoing principles, the following special rules will ordinarily be 
observed : 

(a) Cases of tuberculosis should be kept under treatment in military hospitals until the 
disease is arrested, or imtil it is ascertained that they are progressive in type or incurable. 

******* 

By direction of the Surgeon General: 
o (Signed) C. R. Daknall, 

Colonel, Medical Corps, U. S. A., 
In reply refer to S. G. O. 710. Executive Officer. 
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Circular letter No. 107. Wau Department, 

Office of the Surgeon General, 

Washington, February 26, 1919. 
Subject: Reporting of communicable diseases of discharged soldiers. 

1. The attention of medical officens is called to the enclosed reprint from Public Health 
Reports of February 7, 1919, United States Public Health Service, which lists those disca.ses 
required by law to be reported to the health authorities in each of the States, aiul also to the 
inclcsed list of the addresses of the State boards of health. 

2. On the discharge of a soldier having any diseases required to be reported to the health 
authorities in the State to which he is going, a sealed report will be sent to the board of health 
of that State. This report will give the soldier's name, his full address at the point of desti- 
nation, and the name of the disease. 

3. Special care should be given to the reporting of venereal diseases, as cases discharged 
in a noninfectious state may need further treatment and supervision. The method of 
reporting venereal diseases varies in the different States, but in reports of cases of men who 
are discharged with venereal disease the name and address will be given in all instances. 
The medical officer may, in his discretion, add information regarding past treatment and 
supply other data of use to the health authorities in determining what further treatment 
and observation will be needed. Such additional data will be the most valuable in cases of 
latent syphilis and will, in many instances, give the patient further benefit from the informa- 
tion contained in his syphilitic register. 

4. The reporting of venereal cases to State health officials has been requested by the 
United States Public Health Service. The Surgeon General of that service states that such 
information will remain confidential, and will be used only by accredited representatives of 
the Public Health Service, or persons selected by them to work in connection with venereal 
disease control as representatives of the State boards of health. 

By direction of the Surgeon General: 

C. R. Darnall, 

Colonel, Medical Corps, U. S. A., 

Executive Officer. 
In reply refer to S. G. O. 726.3. 

Circular Letter No. 141. War Department, 

Office of the Surgeon General, 

Washington, March 18, 1919. 
Subject: Discharge of patients capable of transmitting infection. 

1. Reports indicate that a considerable number of carriers of intestinal parasites and 
carriers of typhoid and paratyphoid bacilli are arriving from France. 

2. All oversea patients whose history indicates possible previous infection with intestinal 
group of organisms (typhoid, paratyphoid, dysentery, cholera) will be examined to determine 
whether or not they are carriers, and those found to be carriers will be treated by appropriate 
medical and surgical measures to free them from this condition. Attention is invited to 
Circular Letter No. 41, paragraph 2-b, S. G. O. If any carriers have been discharged or 
may in the future be discharged, thev should be reported as required by Circular Letter 
No. 107, S. G. O. 

3. The retention ot soldiers having venereal diseases in the Army and their intensive 
treatment until they have been rendered clearly noninfectious, as required by Circular No. 
41, paragraph 2-b, S. G. O.; Circular Letter No. 86, paragraph 1-c, War Department, 
November 25, 1918; Circular Letter No. 93, paragraph 3, War Department, November 27, 
1918; and also the reporting of cases of venereal disease in discharged soldiers in accordance 
with Circular Letter No. 107, S. G. O., are measures essential to the welfare of the soldier 
and necessary for the protection of the civil population. . , 

******* 

By direction of the Surgeon General: 

C. R. Dahnall, 
Colonel, Medical Corps, U. IS. A., 

Executive Officer. 
In reply refer to S. G. O. 710. 
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Circular Letter No. 220. War Department, 

Office of the Surgeon General, 

Washington, May 23, 1919. 
Subject: Reporting of communicable diseases of rejected applicants for enlistment. 

1. The provisions of Circular Letter No. 107, Office of the Surgeon General, February 
26, 1919, concerning the reporting of communicable diseases of discharged soldiers will 
apply also to the reporting of communicable diseases of rejected applicants for enlistment. 

2. Reports of cases of venereal disease are required to be sent to the boards of health 
of all States requiring the reporting of these diseases. The following are the onlj- States 
without such requirement: Missouri, Tennessee, Pennsylvania, and Nevada. 

3. Reports under this letter and Circular Letter No. 107 should give the age and race 
in addition to the name and address. 

By direction of the Surgeon General: 

C. R. Darnall, 
Colonel, Medical Corps, U. S. A., 

Executive Officer. 
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SECTION II 
IN THE AMERICAN EXPEDITIONARY FORCES 



CHAPTER I 
SANITARY ORGANIZATION 

The organization of the Medical Department in the theater of operations 
is given in detail in Volume VIII of this history, which concerns the operations 
of this department in the American Expeditionary Forces. For this reason no 
attempt-is made here to deal with the question of Medical Department organ- 
ization except in so far as it is related to the primary or essential duty ol the 
members of the department; that is, the prevention of disease in the Army. 

Primarily, it must be understood th at the commanding officer of each organ- 
ization is directly responsible to his next higher commander for the sanitary 
condition of the immediate place in which his troops are located, and for taking 
all requisite measures for preserving the health of those troops.' Thus the 
ultimate responsibility inevitably reaches the commander in chief of our field 
forces. However, our general scheme provides for each commander of troops, 
with certain exceptions which will be explained later, having a medical adviser 
who is responsible to him for all matters which are directly concerned with the 
health of the command. An examination of Chart I clarifies the above state- 
ments. In this chart, which has been prepared with the thought of showing 
the responsibility of the Medical Department only, it must be understood that 
where the position of a surgeon, from the chief surgeon down, has been given, 
both in the overseas territorial areas and in the combatant organizations, the 
organization commander is taken for granted. Also, it is apparent that groups 
of organizations, especially in the areas, and more particularly small organiza- 
tions, shared in common the services of a medical officer. Where medical offi- 
cers commanded Medical Department units, they were responsible, of course, 
for the sanitation of their respective units. Also, when commanders of organiza- 
tions delegated a certain authority to their medical officers (sanitary inspectors) 
to give, in their names, orders for the immediate correction of sanitary defects, 
the responsibility of the medical officers concerned was markedly increased. 

At the first, the chief surgeon, A. E. F., planned for a centralized control 
of sanitation in the American Expeditionary Forces, and on July 28, 1917, he 
organized as one of the divisions of his office the division of sanitation.^ At this 
time the number of our troops in France was relatively small; there were no 
territorial subdivisions of the forces, and there were no greater tactical units 
than the division. Central control of sanitation was relatively easy of accom- 
plishment, especially in view of the fact that our troops then in France were, for 
the most part, seasoned, and their sanitary organization was highly efficient, 
because they, especially the combatant organizations, had come to France almost 
directly from service on the Mexican border, =• where both officers and men had 
acquired knowledge of the fundamental principles of the care of the soldier's 
person and of his surroundings. 
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Even though the division of sanitation had boon j)rovidod for in the chief 
surgeon's oflice, A. E. F., in tlie sunnner of 1917, it was not until the early spring 
of 1918, as will be told later, that much was done in the way of the perfection of 
its organization. With the organization of the Lino of Communications, 
A. E. F. (afterwards the Services of Supj)ly), and its subdivisions into territorial 
sections, in August, 1917,* the decentraUzation of the supervision of sanitation 
was begun. In these territorial sections the chief surgeon, A. E. F., was imme- 
diately concerned witii the sanitation of troops not actually under the command 
of the commanding general. Line of Communications; that is to say, there was 
now a chief surgeon. Line of Communications, with a sanitary inspector as 
assistant wiio was charged with all matters relating to the sanitary care of the 
troops forming a part of the Line of Communications.'' In turn, each of the 
territorial sections comprising the Line of Communications had it^. surgeon 
with his sanitary inspector; and within the sections there were camps,, the larger 
of them having local sanitary inspectors. To the Line of Communications the 
sanitary squads belonged: however, these organizations will be considered sepa- 
rately later. 
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<'HAKT I.- -Organizations for sanitation, American Expeditionary Forces 

In so far as the combatant organizations, and the organizations attached 
to them, are concerned, it is stated above that at first there was no greater tac- 
tical organization than the divisi(m. Each division had its sanitary inspector, 
charged, analogously to section sanitary insi)ectors, with all matters relating 
to the sanitary care of troops of the division. Such organizations, being directly 
controlled by Croneral Headquarters. A. E. F., were centrally supervised in their 
sanitation b}- the cliief surgeon. A. E. F., until the early months of 1918. At 
this time several events occurred which made a considerable change in this 
control. These were the separation of the chief surgeon, A. PI F.. from General 
Headquarters, A. 1*1 F., the organization of tlie division of sanitation in the 
chief surgeon's office, and the appointment of general medical inspectors. 

DIVISION OF SANITATION AND INSPECTION, CHIEF SURGEONS OFFICE 

The division of sanitation and inspection of the chief surgeon's oflice, 
A. E. F., although theoretically in existence from August, 1917, as has been 
nientioned above, did not properly begin to function until March 12, 1918, 
when a chief of the division was appointed by the chief surgeon." 
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The administrative details which were inchided within the jurisdiction of 
the division of sanitation and inspection now were:" (a) The receipt, record, 
and analysis of reports of disease and injury; (6) the receipt and review of 
monthly and special sanitary reports; (c) the selection, supply, and direction 
of lahoratory services for the prevention, diagnosis, and treatment of disease, 
for the protection of water and food supplies, and for research hy experimental 
laboratory methods in all matters pertainino; to personal hygiene, physiology, 
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the science of nutrition, pathology, and bacteriology, as they bore upon the 
problems of the armies; {d) the inspection of areas and premises occupied by 
our troops, together with such examination of men, singly or in groups, as was 
required in tracing the origin, distribution, and spread of causes of noneffec- 
tivencss, whether due to communicable disease or to other cause; (c) the cor- 
relation of the reports of disease with the reports of sanitary conditions, troop 
movements, weather conditions, military operations, or other essential factors. 
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to the end that epidemics might be brought to an end promptly, and their 
recurrence prevented; if) the collection of data for statistical purposes to serve 
as a basis for the direction of sanitary policies of the American Expeditionary 
Forces; (g) the selection, training, and appointment of qualified officers and 
enlisted men to serve the functions above described; (h) the collection and 
publication of information dealing with preventive medicine; (i) the mainte- 
nance of liaison with other divisions of the Medical Department, A. E. F., and 
with divisions of sanitation in the medical services of our Allies. 

For efficiency of operation the division of sanitation was divided into four 
sections, as follows:" (1) Sick and wounded reports; (2) epidemiology; (3) 
laboratories; (4) sanitary inspections. 

SICK AND WOUNDED REPORTS 
REPORTS AND STATISTICS 

The sick and wounded section of the chief surgeon's office was organized 
on August 22, 1917, with a personnel of one officer and two enlisted men. The 
early work consisted of auditing and tabulating the few reports then received 
from the scattered units in France and sending them to the Surgeon General 
of the Army. With the growth of the American Expeditionary Forces, the 
duties of this section, while of the same general character, increased so greatly 
in volume that when the war came to an end the office occupied a large three- 
story building in Tours and had a personnel of 1 officer of the Medical Corps, 
5 officers of the Sanitary Corps, 86 enlisted men, and 80 French women." 

As early as September, 1917, when changes in organization were being 
made, it was seen that the period of reporting sick and woundeil, as directed 
in the Manual for the Medical Department, was inadequate and unsatisfactory 
under conditions which obtained in the American Expeditionary Forces.' 
Orders were being received from the commander in chief, A. E. F., from the 
general staff at General Headquarters, and from other agencies, calling for 
reports which could not be made. Being convinced of the impossibility of 
furnishing the desired information under the then existing system and of its 
impracticability in time of active operations, the chief surgeon appointed a 
board of medical officers to revise the methods and make the system meet the 
needs of the American Expeditionary Forces." This board consisted of three 
medical officers, each of whom had had experience with large British hospitals 
and was familiar with the statistical methods employed in them. 

At about this time the adjutant general's department, A. E. F., was 
undertaking the organization of the statistical section (later, the central records 
office) and inaugurating a program which called for numerous and elaborate 
reports from hospitals." The necessity for coordination and holding in check 
the amount of clerical work required made it more than ever necessary to 
reorganize the statistical part of the chief surgeon's office. 

Ststem of reports 

After careful study and consultation with officers of the adjutant general's 
department, the following system was recommended by the board:' 
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(a) Field medical card and envelope, to be attached to the patient at the 
first clearing station to which admitted, and to accompany him until his case 
should be disposed of; the use of the diagnosis tag to cease. 

(b) A daily report of casualties and changes, for patients in hospitals and 
infirmaries functioning as hospitals. 

(c) A telegraphic report of communicable diseases. 

(d) A special venereal disease report. 

(e) A monthly report, consisting of a complete sick and wounded card, no 
register number, for every "completed" case and for every patient evacuated 
to the United States. This latter report was to constitute the soldier's perma- 
nent record in the War Department. 

It should be noted that the change here was that no sick and wounded 
card was to be sent in until the case was completed; nor was it necessary that 
it be made except by the completing hospital, though as a matter of fact 
hospitals generally made and retained these cards for their own information. 
It will be seen that the principal addition to the old record system was the 
field card, attached to the soldier's clothing and remaining with him; a device 
derived from the British." The other new reports called for were temporary, 
and were planned to give information from day to day. 

The above plan recommended by the board was approved by the chief 
surgeon, A. E. F., and after some delay was put into effect." The details and 
directions were published in a pamphlet of instructions, which was ordered to 
be made effective on May 1, 1918. On account of delay in securing medical 
card envelopes and blank forms, the system was not actually inaugurated 
until June 15, 1918." 

In order to obtain records of the American troops serving with the Allies, 
arrangements had to be made for reporting American patients in the allied 
hospitals in France and England. This was accomplished, and for the purpose 
suboffices were established in Paris and London. Each suboffice was in charge 
of an experienced registrar, who had authority to employ clerical help. Women 
only were used as clerks. All reports of patients in allied hospitals were sent 
to these oflSces, where they were transcribed on American Expeditionary 
Forces forms and forwarded to the chief surgeon, A. E. F." 

The daily report of casualties and changes from hundreds of hospitals, 
showing the change of status of every one of these patients for the hundred or 
two hundred thousand, had to be made available for statistics, and for answering 
thousands of individual inquiries concerning the whereabouts and conditions 
of soldiers. The central records office, A. E. F., had been made responsible 
for these records by general orders.' However, it was thought that the chief 
surgeon's office, A. E. F., should have all available information concerning 
patients in hospitals, and should be able to furnish it promptly when properly 
called for." Therefore the essential records were kept there. Experience 
proved the wisdom of such action, and this office was able to answer hundreds 
of inquiries daily from the central records office and other official and civilian 
agencies. In addition to the work outlined above, the monthly sick and 
wounded reports from all units had to be checked and corrected in detail in 
the chief surgeon's office before they could be forwarded to the War Department 
for permanent record. 
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Tabulating Machines 

To handle this tremendous volume of business, tabulating machines were 
installed." Then daily reports were transferred by numerical codes to cards 
for either disease or injury as the case might be. The cards gave such data 
as name, rank, number, organization, diagnosis, disposition, date, and hospital 
transfers. The cards for injury cases gave, in addition, the cause of injury, 
its location, and nature. When cards had been coded, clerks perforated them 
on machines. After being perforated and verified, the cards were passed 
through sorting machines where they were sorted for required data. Cards 
were run through the machines for one kind of data, then for another, and so 
on. Not the least of the advantages of the system is that this enumeration is 
not susceptible of error. After all tabulations were made, cards were finally 
sorted by name, so that each man's card was filed in its proper alphabetical 
order. This file constituted the master file for all cases reported in all hospitals 
in Europe, and at the last it contained 4,000,000 cards and was a complete 
directory and news agency for all sick and wounded. 

A set of books was kept in the sick and wounded section, corresponding to 
a ledger, in which daily entries were made of the number of admissions and the 
disposition of each disease and injury.^ This ledger constituted a ready ref- 
erence record for special reports called for. The balance showed the hospital 
status from day to day. 

Great difficulty was experienced from the first in obtaining complete and 
accurate reports." The greatest difficulty came from the constant and rapid 
shifting of troops, the filling of units with replacements, the change of status 
of hospitals, splitting up of units, consolidation of others, and continual changes 
of various kinds. All these, vitally affecting the keeping of records, took place 
with such rapidity (and often without notice or report) that it was impossible 
to keep track of them in this section. Many reports were lost in transit and 
had to be duplicated. Often when duplicates were called for the reply was 
that the originals had been lost. Then, too, the majority of the medical offi- 
cers were inexperienced in keeping records, and some did not see the necesssity 
for them. 

Registhaks 

To meet these conditions, a field force of trained medical officers and 
experienced registrars was organized." Their function was to inspect hospital 
records, give instructions in the preparation of them, and keep the chief sur- 
geon, A. E. F., advised in all matters affecting reports of the sick and wountled. 
To avoid loss, hospitals were re({uired to send their reports by a special mes- 
senger, if such reports were too bulky to be sent by registered mail. A sub- 
office was established at Joue-les-Tours, where the retained records of closed 
hospitals were sent and made available for use when called for. Many reports 
lost in transit to the United States were duplicated from this source. In order 
that no organization shouldleave France before rendering the required reports, 
registrars of outgoing units were required to bring to the chief surgeon's office 
the final reports of sick and wounded, with certain other records, where they 
were checked. If found correct and complete, a clearance was given. 
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EPIDEMIOLOGY 

SCOPE 

Epidemiology may be described as tlie science or study of the incidence, 
cause of origin, and spread of such diseases as occur chiefly or generally in 
groups of cases and which come within the commonly accepted definition of 
communicable and preventable. Therefore the section of epidemiology, office 
of the chief surgeon, A. E. F., was primarily concerned with obtaining antl col- 
lecting for study data as to (a) the population under consideration; (b) environ- 
ment — i. e., the conditions of sanitation in the broadest sense; the physical sur- 
roundings, to include food, water, air, climate, housing, etc. — the psychical, to 
include occupation, recreation, education, and discipline; and (c) the incidence 
of the diseases as they occurred. 

SOURCES OF INFORMATION 

Population — i. o., numerical strength — was obtained weekly from the 
adjutant general's office, A. E. F., and from the general staff (personnel 
division), General Headquarters, A. E. F. Such information included troops 
in Russia and Italy, and only after troops had landed in Europe." 

The monthly sanitary reports (Form 50, M. D.) from all commands, 
special sanitary reports upon sanitary conditions existing during particular 
emergencies, regardless of the presence of diseases, and reports of special inspec- 
tors and investigators, assigned usually from the central or base laboratories, to 
make field study of conditions with the object of giving expert technical advice 
and service to medical officers of commands where disease was epidemic or 
threatened to be so, were the three sources of information which reached the 
section of epidemiology, chief surgeon's office, A. E. F. 

As regards the monthly sanitary I'cport (Form 50, M. M. D.) as a source 
of information for epidemiological purposes in the chief surgeon's office, it 
proved necessary in the spring of 1918 to require greater detail when this report 
was rendered, as is shown in the following letter: 

American Expeditionary Forces, 

France, Sth May, 1918. 
Circular Letter No. A-3. 
From: The chief surgeon. 
To: Division surgeon, — Division. 
Subject: Sanitary reports. 

1. Owing to tlie unusual conditions of service with the .\merican Expeditionary Forces, 
the following additions should be included in the sanitary reports of this expedition. 

(a) Under paragraph 1, "Public buildings, etc.," mention should be made of the degree 
of crowding, and an estimate of the floor space per capita shoidd be given as nearly as prac- 
ticable, where there is any question of adequate space for sleeping purposes. 

(6) Under paragraph 3, "Sanitary appliances, etc.," there should be included a state- 
ment of the facilities for bathing and for laundering clothes, and of their adequacy to meet 
the needs of the command. 

(c) L'nder paragraph 6, "Clothing of the men," mention should be made of the facilities 
for drying clothes and the provision of clean clothing. 

(d) L'nder paragraph 7, "Character and causes of prevailing diseases, etc.," the preva- 
lence of itch, body lice, and other infestations with body vermin should be indicated, as well 
as a statement of the method used and the equipment available for their prevention and 
treatment. 
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(e) Under paragraph 8, "Dates of semimonthly pliysical inspections, etc.," add the 
mean strength of the command for the month, which figure can be obtained from the 
adjutant. 

2. Attention is invited to par. 1367, A. R., to paragraphs 182, 414, 415, 416, 417, 
M. M. D., 1917, and to Circular No. 27, C. S. O., S. O. S., 17 April, 1918. 

Walter D. McCaw, 
Colonel, Medical Corps, 
For and in the absence of the Chief Surgeon. 

Again, in September, 1918, the persistent disregard of many medical 
officers to furnish adequate and accurate details on the monthh' sanitary 
report prompted the chief surgeon to promulgate the following circular letter 
to all supervising surgeons in the American Expeditionary Forces: 

American Expeditionary Forces, 
Office of the Chief Surgeon, Services op Supply, 

France, September 17th, 1918. 
From: The chief surgeon, S. O. S., A. E. F. 
To: Section, corps, and Army surgeons. 
Subject: Sanitary reports. 

1. Attention is invited to the importance of inclusion in the sanitary reports which 
pass through your hands for review, of accurate details concerning the data called for in 
Circular Letter No. A-3, of May 8th, from O. C. S. 

2. Slipshod methods of inspection and loose expressions in description are only too 
commonly revealed in sanitary reports. 

3. Owing to the threatening danger of a return of the high incidence of respiratory infec- 
tions from which the A. E. F. suffered last winter, every effort should be made, by the use 
of tentage, if necessary, to obtain not less than 40 square feet of floor space per capita in 
sleeping quarters, for every man under your jurisdiction. It is important that the infor- 
mation called for in par. 1 (a) of the circular be answered categorically and not by a general 
phrase "space adequate" or "good." 

4. The importance of immediate provision of adequate bathing and delousing facilities, 
and place for drying outer clothing and shoes available day and night, demands a careful 
description of the facilities now on hand or planned for. "Out-doors drying" and "river 
bathing" are not acceptable as adequate. 

5. The errors of calculation as to rate of venereal disease per 1,000 of mean strength 
for the month of report continue to be so common that the necessity of supplying the mean 
strength of commands as well as the number of new cases, as called for in jjar. 1 (e) of the 
circular, must be obvious, yet this item is lacking in about 50 per cent of the reports received. 

6. An administrative measure put into effect in Base Section 3 at the request of the 
surgeon, which would seem, from the results obtained, to merit initiation in other .sections 
of the A. E. F. is the withdrawal of all passes for a month from any organization or com- 
mand which has a venereal disease rate over 4.17 per 1,000 strength until such time as the 
venereal disease rate has been lowered, for the period of one month at least, to that of the 
average rate for the section. 

7. It is expected that supervising surgeons will take proper steps to correct the defects 
complained of in the sanitary reports. Action should be indicated in forwarding reports 
to high authority. Forwarding sanitary reports with the indorsement "Contents noted" 
is insufficient when grave sanitary defects which demand action are complained of. 

Col. W. D. McCaw, 
For and in the absence of the Chief Surgeon. 

Of the preventable causes of hospitalization or noneiTectivcncss, injuries 
and accidents occurring otherwise than in action supplied a considerable pro- 
portion of wastage of life and loss of time in the American Expeditionary Forces, 
but this large group was not, until the winter and spring of 1919, subjected to 
special study and analysis, and then only in the office of the surgeon, Third 
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Army." Of tlic preventable communicable diseases, tuberculosis, venereal dis- 
ease, and the influenza and pneumonia groups will be dealt with in subsequent 
chapters. The following communicable diseases which occurred in the Ameri- 
can Expeditionary Forces were reported to the section of epidemiology: An- 
thrax, chicken-pox, diphtheria, dysentery, German measles, infectious jaundice 
(spirochetal), influenza, leprosy, measles, meningitis (meningococcus), mumps, 
paratyphoid fever, pneumonia, poliomyelitis, scarlet fever, smallpox, trench 
fever, tuberculosis, typhoid fever, typhus fever, venereal diseases. 

REPORTS OF DISEASE 

Reports of the diseases named in the preceding paragraph, as of all other 
causes of sickness, were received, prior to March 11, 1918, only by mail com- 
munications, in compliance with paragraphs 201, 202, and 203, Manual for the 
Medical Department, 1916, and instructions on Forms 22 and 52 (M. D.). 
These reports commonly were incomplete as to numbers of cases, identity of 
patients, place of origin, and organizations exposed, while the delay in trans- 
mission usually was such that further action by the office of the chief surgeon, 
A. E. F., was unprofitable, and further report, as called for by the French, was 
futile except as a matter of formal record." 

On March 11, 1918, Circular 13, C. S. O., A. E. F., was issued, and, with 
the slight additions incorporated in Section XII, Manual of Sick and Wounded 
Reports, A. E. F., which went into effect June 15, 1918, the reports of the speci- 
fied communicable diseases, upon which all subsequent studies were made, 
were in compliance with the circular and section mentioned. Two sections of 
the latter read as follows: 

XII. Report of Epidemic Diseases 

1. Special telegraphic or telephonic reports will be required once each twenty-four 
hours (ending midnight) of commanding officers of field hospitals, evacuation hospitals, 
camp hospitals, and base hospitals, of all cases or suspected cases of the following diseases 
occurring in their command or admitted to, or occurring in, their hospitals, that have not 
been previously diagnosed in full and reported. At the time the case of any of these diseases 
is diagnosed and reported, this fact will be stated by entering on field medical card or diag- 
nosis tag, in space for diagnosis, "Notifiable disease reported," or abbreviated "N. D. R.," 
for the information of the commanding officer of each hospital to which the patient may be 
admitted and to prevent duplication of record: Chicken-pox, cholera (.\siatic), diphtheria, 
dysentery, German measles, measles, meningitis (meningococcus), paratyphoid fever, plague, 
scarlet fever, smallpox, typhoid fever, typhus fever. 

2. This report will include name, rank, organization (including company), and place 
of origin of infection (town or village) . 

XIII. Weekly Venereal Disease Report 

1. All surgeons of organizations and all surgeons of detachments operating independently 
of their main command will submit a weekly report of venereal disease by courier where 
possible, or by mail. No cases of venereal disease detected before debarkation of troops 
will be included in this report. Commanding officers of all hospitals and hospital trains 
will make separate reports for the personnel of the command and for new cases developing 
among patients. 

Attending surgeons and senior medical officers of camps which serve as concentration 
centers for smaller units will make this report for each component organization within the 
jurisdiction of the reporting officer during the week. 
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2. This report will include the following data presented in the following form: 

Name of organization 

Strength of organization on day of report 

S. O. S. section or special area within whicli located 

Week ending 

Number of cases of: 



Gonorrhea ■ Syphilis 



Total number of venereal disease cases occurring after failure to take 
prophylaxis 



3. The original report will be forwarded direct to the chief surgeon, A. E. F., S. O. S., 
and shall not be sent through channels. Army, corps, division, or section surgeons may 
require duplicate copies. These duplicates will not be forwarded to the chief surgeon, 
A. E. F., S. O. S. 

4. The period of the report will be construed to mean seven (7) days ending at mid- 
night on Wednesday. It will be forwarded by the responsible medical officer as early as 
possible the following day. 

5. Report of the strength of the command will be submitted even though no new cases 
have developed. This report applies to all A. E. F. troops regardless of whether they are 
serving with the Allies or not. 

6. This report and the reports called for by G. O. No. 77, G. H. Q., A. E. F., and by 
MEMORANDUM FOR COMMANDING OFFICERS OF TROOPS ARRIVING 
ON TRANSPORTS, dated November 15, 1917, G. H. Q., A. E. F., are the only reports of 
venereal disease now required by the chief surgeon, A. E. F. No others will be submitted. 

Telegraphic report of mumps was not called for, because of the impracti- 
cability of obtaining telegraph service of the extent necessary for this, and of 
the relative uselessness of centrally reporting a disease against which no 
measures of emergency prevention had hitherto proved effective." For similar 
reasons, telegraphic reports of pneumonia and influenza were not called for. 
It was expected that the occurrence of anthrax, infectious jaundice, leprosy, 
and poliomyelitis would be so rare as to play no important role in France or 
England, and that, if such diseases did occur, they would be considered of 
enough importance to elicit telegraphic report regardless of circulars or other 
orders. Trench fever and whooping cough had not occurred, or at least the 
former hatl not been recognized, in enough instances in the American Expedi- 
tionar}' F'orces to warrant the requirement of reporting them by telegraph. 
Confirmation, often with correction of data, of the telegrams bj' mail, was 
required. A subsequent check upon these reports was available by comparison 
with daily nominal roll of hospital admissions, transfers, changes of diagnosis, 
and deaths, at the office of the chief surgeon, A. E. F. From the surgeons of 
the base sections, telegraphic reports were received on the arrival of transports 
whenever cases of the specified communicable diseases had occurred during 
passage from the United States, such reports giving information as to name, 
rank, organization, etc., of the patients and the identity of organizations 
exposed." 

From the French reports were received of the communicable diseases 
among our patients in their hospitals, and every 10 days a report of these 
diseases among French troops in different regions in France. Each month, 
there was also received from the laboratory officer (I'adjoint technique) of each 
region a summary of the communicable-disease situation among the civil as 
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well as the military population. A report of the total incidence of the communi- 
cable diseases in the French armies at the front, together with the strength of 
these armies, was received each 10 days." 

From the British a weekly report of communicable diseases was received 
dealing with our sick in their hospitals and with the total incidence of the same 
diseases in the entire British Expeditionary Forces, together with the strength 
of the forces at the time of the report." 

Filing 

On the receipt in the chief surgeon's ofHce of the report of a case, either 
definitely diagnosed, or suspected, of one of the diseases specified, an entry 
was made in a daily blotter giving the administrative area from which the 
report came, the designation of the hospital and the commanding officer 
reporting the disease, the name, rank, and organization of the patient, the 
place of origin of infection, if known, or as suspected in the case of typhoid 
and paratyphoid fever, the date of the onset of the case, and the date of 
transmission of the report." 

A card file was maintained, recording disease and dates of report by 
organization; i. e., by companies or equivalent subdivisions, of large units. 
Another card file was used to record cases by disease and date alphabetically, 
according to the name of town, village, or other place given as place of origin 
of infection. In order to permit of the rapid assembl}- of data for each disease 
according to area or administrative section, by days, weeks, or months, a 
third card file was kept which showed the daily admissions by diseases, days, 
and hospitals reporting, assembled on a card for each of the main 10 administra- 
tive areas (Base Sections Nos. 1, 2, 3, 4, 5, 6, 7, Advance and Intermediate 
Sections, and District of Paris). The cases as received were indicated by pins, 
with differently colored heads, on a map of France and England, according 
to the place of origin of infection, four such maps being used in rotation for 
four successive weeks to give a graphic picture of local distribution and changes 
in incidence for a period of one month." 

The method of filing the reports received as above outlined made it pos- 
sible to analyze disease incidence by organizations, by areas, and by individual 
towns or departments, to calculate rates by any desired unit of time, and to 
compare these rates with the incidence of the same diseases among our Allies 
for comparable periods of time. These were the objects sought. 

Venereal Disease Reports 

Until August, 1918, the weekly reports of venereal disease incidence by 
commands gave such incomplete records that no reliance could be placed upon 
the rate calculated, and the information contained was insufficient to permit 
of analysis of distribution of cases by organizations and location of source of 
infection, facts essential for any intelligent supervision and control of these 
diseases." After August 21, 1918, reports of venereal diseases were received in 
compliance with Section XIII, Manual of Sick and Wounded Reports, A. E. F. 
The analysis of the reports subsequent to this date was made by organizations 
and administrative areas, at first in the section of epidemiology-, chief surgeon's 
office, A. E. F., and later in the division of venereal diseases, which was estab- 
lished at Tours in December, 1918." 
40081°— 26t 34 
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Routine Reports Issued 

Each week a report of all the communicable diseases listed in Sections XII 
and XIII, Manual of Sick and Wounded Reports, A. E. F. was issued by disease 
and by administrative area, and this report was published on Monday morning 
for all diseases except the venereal diseases for the week ending Sunday, the 
day previous, and for the veneral diseases (reported by mail) for the week 
ending Wednesday, 11 days previous." A list of organizations, arriving at base 
ports within the week, which had been exposed to infection during transporta- 
tion from the United States was published in the weekly bulletin of disease. 
A report of the communicable diseases (Section XII, Manual of Sick and 
Wounded Reports) occurring in the American Expeditionary Forces was made 
each week to the French Medical Department, giving each place of origin of 
infection, together with the total number of cases charged against each place 
since the beginning of an epidemic. A separate report to the commanding 
general of the allied armies was made weekly, giving the total for each disease 
included under Sections XII and XIII, Manual of Sick and Wounded Reports, 
and for pneumonia and influenza. Monthly summaries of disease were pub- 
lished in the weekly bulletin. Charts of rates per 100,000 strength by weeks 
and months were kept, and, in periods of epidemic prevalence of certain dis- 
eases, daily graphs were prepared." 

Special Reports 

The chief of the division of sanitation of the chief surgeon's office made 
special reports by wire and mail to the director of laboratories and to the sur- 
geons of armies, divisions, sections and other administrative areas, to command- 
ing officers of hospital centers and hospitals whenever it was thought that warn- 
ing of cases or information concerning their distribution, which might not have 
reached them so promptly through other channels, would be helpful in detect- 
ing, preventing, or controlling communicable diseases in areas or among groups 
for which the respective officers were responsible." 

Sources of Statistical Error 

The main sources of statistical error were similar to those affecting civilian 
health statistics, and they fell naturally under the following headings : ' (1) 
Error in diagnosis; (2) failure to report, duplicate reports, changes of diagnosis 
after reporting, failure of arrival of telegram or confirmation, error in com- 
puting strength returns. The requirement to report suspicious cases, as such, 
doubtless prevented all but a slight error under the first heading. Checking of 
primary telegraph reports against daily mail confirmation copies, constant 
follow-up of delinquents, and checking every name reported against the daily 
office blotter record of name and disease, resulted in small error under the 
second heading. Estimates of rates while troop arrivals were causing large 
weekly increments of strength always led to rates of incidence less than the 
true rates, these being based on the strength for the week of report, while the 
origin of the cases according to incubation periods of the different diseases was 
at a time one or two weeks earlier, when the strength may have been 10 per 



IX THE AMERICAN EXPEDITIONARY FORCES 531 

cent less. Similarly, while troops were embarking in large numbers from 
France and England, January to July, 1919, the weekly rates were fictitiously 
high. The monthly rates were considered more reliable than the weekly 
rates." 

Application of Information 

The measure of the value of any such system of disease records, the justi- 
fication for all the work imposed upon reporting officers in the hospitals, must 
he sought in the results of the practical application of all the sorted facts of 
incidence and distribution of disease to its control. No decisive answer can 
be given to such a question, for the true reason of increase and decrease of 
many of the communicable diseases which usually show epidemic distribution, 
is still unknown in the majority of cases, but examples are abundant to show 
that, while troop movements were rapid and extensive throughout the American 
Expeditionary Forces, the information sent out from the chief surgeon's office, 
A. E. F., to widely separated units, to surgeons of armies and sections, put 
many a medical officer on his guard and permitted early and adequate segre- 
gation of exposed or already infected men from contact with units known to 
be free from disease." 

When, during violent and sustained battle activity, cases of typhoid 
fever, not yet diagnosed, were evacuated in the course of 10 days through as 
many hospitals and were detected in the acute stage of the disease and so 
reported from Savenay, Vichy, Perigueux, or Brest, the information sent back 
to the surgeon of the division or army from which the patient came, was not 
infrequently the first information he had had that enteric disease was prevalent 
or had appeared at all among his own troops." 

The smaller the area of observation the more intensive could be the profit- 
able study of distribution of disease. The more rapidly moving the troops, 
the wider the area covered and the more communities they came in contact 
with, the more essential it was to have an immediate central report of all cases 
of communicable diseases, at least daily (in the British Expeditionary Forces 
the reports wore made to their central office twice each 24 hours), and at the 
central office provision made for analysis of reports and prompt action upon 
them." 

The information received by the section of epidemiology, chief surgeon's 
office, A. E. F., from the epidemiologists of the central and base laboratories, 
from the sanitary inspectors of sections and armies, and from the results of 
autopsies reviewed and reported from the central Medical Department labora- 
tory at Dijon, were of the greatest importance in detecting errors in reporting 
and in obtaining early warning of mistakes in diagnosis. Also, through the 
director of laboratories at Dijon, the commanding officers of base laboratories, 
and the surgeons of geographical sections and armies, the most effective and 
appropriate action always was obtained when warning or request for special 
report or precautions was sent from the section of epidemiology of the chief 
surgeon's office, A. E. F., either in individual communications or through the 
medium of the Weekly Bulletin or official circulars of the chief surgeon's office.' 
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WEEKLY BULLETIN 

The" WeeJcly Bulletin" deserves more than passing notice. The pubhca- 
tion was on a 5 by 8 inch sheet, running from 6 to 12 pages. It included not 
only data on epidemics in the American Expeditionary Forces, but also on the 
causes and treatment of wounds: notes on health conditions in the United 
States; references and extracts from medical literature, and charts and draw- 
ings. The matter was written up in clear and concise form and in a manner 
interesting even to the laity. The following extracts will serve to illustrate. 
Discussing the importance of proper food, the Bulletin says: 

In spite of the ubiquitous motor truck and ttie occasional passenger ear, the army still 
walks on its belly. Improve the walking and quicken the pace. 

The following paragraph summarizes a suggested talk for line officers to 
their men, in which disease is very logically likened to an enemy: 

View health preservation as a tactical situation, a problem to be solved. Avoid inva- 
sion; subdue the invader when possible. Keep up the front line of defense, or sanitation, 
and the second line, which is body resistance. Above all, avoid situations where both of 
the above factors are present; that is, invasion with defenses down. The same qualities 
that beat the Hun will beat disease — energy, initiative, teamwork, alertness, resourceful- 
ness, and, above all else, discipline. 

Immediately after the signing of the armistice the Bulletin began as follows: 

No emissaries received from the enemy. The Medical Department is still actively 
engaged with a foe from which no quarter is to be expected. Unconditional surrender will 
be demanded. We face a life and death struggle, made more serious by the removal of the 
barrier of the trenches. Victories over disease are the only ones which give instead of take 
life. 

Even the following jingle, directed against careless sneezing, appears in 

one issue: 

Against a whole bunch of diseases 
That knock a good Yank all to pieces 
The best prophylaxis is the personal practice 
Of dodging the spray of all sneezes. 

It is evident that some of the methods of modern publicity agents were 
used in this publication. 

GENERAL CONDITIONS INFLUENCING THE SICK RATE 

It is reported that wherever, owing to fortunate local conditions, adequate 
floor space per capita was available, or where the ingenuity, resourcefulness and 
determination of the medical and commanding officers were brought into play 
to obtain adequate space and facilities, the sick rate always was low. Here, 
as elsewhere, attention to the comfort, cleanliness, food, sleep, exercise, and rest 
of the troops was always accompanied by a low sick rate. 

Lack of adjustment to environment by green troops under young and 
inexperienced officers, advised by medical officers wholly unfamiliar with any 
aspect of medicine save that of hospital or private practice, was accompanied 
by many of the losses from sickness which more experienced troops escaped 
when line officers were capable and willing to take infinite pains to guard the 
health of their men, when medical officers understood the preventive side of 
medicine, and when the men themselves were trained in practical hygiene and 
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sanitation. From month to month the improvement in sanitary discipline and 
the results thereof became more marked, and at the date of the signing of the 
armistice some organizations and areas in the armies and in the Services of 
Supply had reached a good standard of field sanitation. During the armistice 
the standard was steadily improved, and the attention given to sanitation and 
hygiene was sufficient to accomplish a progressive lowering of the noneffective 
rate. During the period of active operations equal success was not possible. 
The total noneffective rate from disease and injury in April, 1919, was a frac- 
tion over 4 per cent — a very satisfactory figure for troops in the field in such 
an environment. 

PROBLEMS 

One of the war's greatest sanitary difficulties resulted from the necessity 
of bringing troops to the seat of war by a long overseas journey on transports 
which had to be filled to utmost capacity in order to place a maximum force in 
the field at the earliest possible moment. 

Debarking troops constantly were reintroducing epidemic diseases into 
the American Expeditionary Forces. ° Much of the scarlet fever, diphtheria, 
and measles originated on shipboard and was spread among organizations 
exposed in crowded quarters, the troops not being held long enough at the base 
ports to eliminate infected men. This danger was lessened somewhat by 
increasing camp space near the points of debarkation, so that troops could be 
held for a sufficient time, and also by the very hearty cooperation of Navy 
medical officers in their efforts to reduce the danger to a minimum. ° 

Though the following statistical data are exceptional, they indicate the 
serious menace presented by transport conditions in the presence of epidemic 
influenza:" In one convoy of 24,488 men there were 4,147 sick during this epi- 
demic on the vo3'age, 1,127 sick on arrival, and 230 deaths (about 1 per cent 
on the way). 

Only two diseases developed in the American Expeditionary Forces in a 
sufficiently generalized way to affect our entire forces, cause temporary exces- 
sive sick rates and, to some slight extent, affect military operations: Epidemic 
diarrhea and epidemic influenza, and only the latter disease, through its accom- 
panying pneumonia, caused a serious rise in the death rate." Both diseases 
were prevalent in the allied sirmies at the same time as with us, as well as in the 
civilian population of France. And we have the statement of Von Ludendorfl 
that influenza materially weakened the German Army in the autumn of 1918 
and contributed to its defeat." It is doubtful if any sanitary measures which 
could have been taken under the then existing conditions would have pre- 
vented either of these two epidemics among our troops. The coincident crisis 
in the military situation throughout the period of July 1 to November 15, 
1918, demanded such priority in service, transportation, and material that 
many precautions, practicable under ordinary field conditions, often were not 
practicable so far as influenza is concerned; the shipments of troops had to go 
on during the epidemic. Allied success, apparently in sight, warranted the 
turning of every man and every possible effort to the advance, regardless of 
ordinary sanitary measures, and the results achieved fully justified the course 
pursued. 
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Diarrhea 
Epidemic diarrhea, with a considerable amount of dysentery and probably 
some unrecognized typhoid and paratyphoid, developed in various parts of 
France late in June, 1918, appearing first in the more southern areas and 
wherever insanitary disposal of waste, fly breeding, and inadequate precau- 
tions in food handling prevailed." Immediately after the Chateau-Thierry 
operation (July, 1918), our troops in that region suffered quite generally from 
diarrheal diseases, probably as many as 70 per cent of the men being affected. 
This was inevitable under the conditions of a hard fought and prolonged battle 
which made even elementary sanitation impossible. Insufficient and ill- 
prepared food, chilling at night, polluted water, a plague of flies which fed and 
bred on human excreta everywhere exposed, and on the dead bodies of men and 
animals— all these combined to produce a widespread epidemic of diarrhea, 
with a certain proportion of true dysentery and typhoid-paratyphoid infec- 
tions. The majority of the men affected never reached a hospital or received 
any medical treatment; spontaneous recovery in a few days was the rule. The 
enthusiasm of the forward drive carried many men out of reach of hospitals, 
so the true extent of this epidemic can only be guessed. A small number of 
cases of serious and persistent infections found their way to the base hospitals, 
and of these the majority were found to be suffering from true dysentery, caused 
by well-recognized strains of bacteria. Fortunately the type of infection was 
mild and very few deaths resulted; in a few favored places where exposure was 
less, where alert medical supervision and adequate safeguarding of food and 
water could be carried out, only an occasional case developed and entire organ- 
izations escaped infection; but in the main the disease prevailed throughout the 
American Expeditionary Forces from July 1 to the end of the fly-breeding 
season, about September 15, 1918." 

Typhoid and Paratyphoid 
Following the period of diarrheal diseases a few cases of typhoid and para- 
typhoid developed each week." In December, 1918, and January, 1919, the 
greatest number of these diseases occurred, the incidence declining sharply in 
February, to rise again in March with an outbreak of 70 cases at Marseille, 
due to infection in a large mess kitchen by an unrecognized acute typhoid 
case among the kitchen help. The cases fell off to an inconsiderable number 
in April. The total number of cases of typhoid up to the end of February, 
1919, was about 1,000; sufficient to call attention to a considerable prevalence 
of undetected carriers and loose water and food discipline. During the entire 
period after November 11, 1918, the infection, in a great majority of the cases 
reported, was found on careful study to be due to the use of polluted and un- 
authorized water supply, or to carriers. In many instances the carriers were 
found among the cooks and kitchen police. There is good reason to believe 
that the carriers and undetected early cases had acquired their infections during 
the period of excessive incidence of intestinal disease in the summer months. 
This should not be held to cast discredit on typhoid vaccination. As a matter 
of fact the value of this was never so conclusively demonstrated; unquestionably 
without it there would have been not only a thousand but tens of thousands of 
cases. Everything made for widespread typhoid infection, and the only thing 
which prevented it was the vaccination.' 
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Influenza-Pneumonia 

The other epidemic, much more serious in character than that of diarrhea, 
and the greatest cause (from sickness) of noneflcctiveness and deaths in the 
American Expeditionary Forces, was influenza. This disease prevailed in a 
mild form from the middle of April, 1918 (when there was a general epidemic 
in the camps in America), until the middle of July, but without interfering 
materially with military activities. At this time there was a marked increase 
in the sick rate from this cause for a week or two while the disease swept through 
a command, but recoveries were prompt, complications rare, and deaths very 
few.' 

In September the disease returned (as it did in the United States), when 
large shipments of troops were arriving from home and when every resource of 
men and material was being strained to prepare for or to take part in the Meuse- 
Argonne operation. The weather was unfavorable, ordinary precautions impos- 
sible in the life and death urge of the front, the means of evacuation and the 
hospitals were strained to their capacity by battle casualties, and the disease, or 
rather the accompanying pneumonia, was of a most severe, often malignant 
type. Troop movements were extensive and Urgent; military necessity 
demanded every sacrifice for the benefit of the offensive operations. The 
conditions combined to make adequate preventive measures and early and 
sufficient hospital care nearly impossible." 

It was not only in the advance zone that the disease prevailed; it was very 
severe in the rear and base areas. Heavily infected during the voyage, troops 
had a loss as high as 10 per cent within the three weeks after embarking. Ideal 
opportunities of spread from man to man, long delays and insufficient provision 
for rest, food, and medical supervision during train transport to training areas or 
replacement divisions, added to the number of cases of the disease. Crowding 
in billets and barracks, beyond the limits of safety, was common. Delay in 
diagnosis and in removal to hospital added to the danger from pneumonia. In 
the hospitals insufficient precautions for preventing communication of the infec- 
tion in the wards probably contributed to a heavy incidence of pneumonia and 
consequently to a high death rate." 

By the second or third week in October, 1918, the epidemic began to 
decline and by December following, it was at an end. In the latter part of 
January, 1919, there was a third, mild wave; but this time there was no con- 
siderable loss of life. By the middle of March this third wave had subsided, 
and in April, as is usually the case at this season, the incidence of all the 
respiratory diseases reached very low figures." 

The incidence and death rates of influenza in the American Expeditionary 
Forces were much lower than in the United States. There were more seasoned 
troops in France than at home, where there were hundreds of thousands of new 
men, and many passed through tlie infection in the United States before going 

to France. 

Mumps and Measles 

Of the less important communicable diseases which required the attention 
of the division of sanitation, mumps held first place in the number of cases 
and, indeed, led all causes of noneffectiveness in the first year of the American 
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Expeditionary Forces. No preventive measures applicable under existing condi- 
tions appeared to have any definite effect in controlling the disease. It is 
presumed that exposure to infection was almost universal and that all men 
not immune because of having already had the disease developed mumps.' 

Measles similarly prevailed, always at base ports, among recently arrived 
troops, appearing to a less and less degree as troops were passed through 
replacement depots and training camps, on their way to the front. It should 
be remembered that in all the earlier divisions going overseas measles had 
practically exhausted itself. Only in the few late divisions, containing newly 
drafted men, was there any considerable amount of disease." 

Diphtheria and Scarlet Fever 

Diphtheria, while occurring to a degree not previously experienced in the 
United States Army, was seen in epidemic form in only a few divisions and hos- 
pital units, and then only for brief periods, or until well-known methods of 
control could be made effective. The successful treatment of diphtheria epi- 
demics demands laboratory facilities of a very efficient kind, for the diagnosis 
of mild cases and the detection of carriers. In this war, for the first time, 
these technical facilities were furnished to troops in the field. This was 
effected by means of mobile laboratories, sent out instantly on call, from the 
central laboratory at Dijon." 

Scarlet fever, except on one occasion, in a regiment delayed in its passage 
across France, in December, 1917, never developed into an epidemic of any 
proportions. There was always some mild scarlet fever present in the Army, 

The incidence of other communicable diseases was not sufficient to merit 
mention in a brief summary such as this. 

Diseases Avoided 

Of the diseases which caused serious loss of man power in the armies of the 
Allies, more particularly before American participation in active operations, 
several deserve mention if for no other reason than that they played an incon- 
spicuous role as causes of sickness among our troops. Because of the nature 
of the military operations in which our troops took part (open warfare) and 
the season of the year during which most of our front-line activities were carried 
on (autumn) our troops almost entirely escaped "trench nephritis" and "trench 
foot"; affections due in a large measure to exposure to wet or cold for long 
periods under trench conditions such as prevailed in the flat, swampj' terrain 
of Flanders. The conditions under which "trench fever" became prevalent 
in the British Expeditionary Forces never developed among our troops; chiefly 
because of military conditions and not on account of any more favorable state 
of cleanliness or sanitation among them. The trench fever committee of the 
American Red Cross, acting under the authority of the commander in chief 
(December 22, 1917), carried out early in 1918, accurately controlled experi- 
ments upon the means of transmission and the period of infectivity of the 
diseases, which determined beyond question that the body louse was the 
intermediate host and the means of transmission of the diseases from sick to 
well. This piece of scientific research added materially to the security of the 
troops by its contribution to the knowledge of preventive medicine." 
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The so-called "trench mouth" or Vincent's angina was a condition of 
sluggish infection and ulceration of the gums and mucous membrane of the 
mouth, developed in numbers of our men in whom neglect of oral hj'gienc was 
coupled with poor conditions of general health. Relatively simple local and 
general measures were sufficient to prevent this annoying condition from 
becoming a noticeable source of noneffectiveness." 

From tetanus the American Expeditionary Forces were almost entirely 
spared, partly because of the cleaner character of the terrain over which our 
men fought and partly because of the universal and prompt use of prophy- 
lactic doses of tetanus antitoxin." 

Gas gangrene, as a complication of battle wounds, always threatened 

much loss of life, but in point of fact this infection developed in but a small 

fraction of the wounded men of the American Expeditionary Forces. A month 

before the signing of the armistice, preventive inoculations were undertaken 

which promised to give still further protection against this feared complication 

of surgical cases." 

Mental Diseases 

While not communicable, mental diseases were within the scope of opera- 
tions of the sanitary division, office of the chief surgeon, A. E. F. Modern, 
firm, humane methods applied to the prevention and treatment of mental 
diseases saved many men for service or from a life of invalidism." 

FRANCO-AMERICAN LIAISON IN SANITATION 

The liaison between the French and American Medical Departments was 
established in the Services of Supply through the intermediary of missions and 
through the local and regional Franco-American sections.* 

The French mission at headquartere, Services of Supply, included a medical 
officer in liaison with the office of the chief surgeon, A. E. F. The surgeons of 
sections and of bases, and the commanding officere of a few of the larger hospital 
centers, also had a liaison officer assigned to them." 

The Franco-American sections at the large French services were instituted 
bj' a circular letter from the Prime Minister, Minister of War, dated December 
30, 1917." 

The Undereecretary of State for the French Medical Department and each 
regional director of the French Medical Department thus had at their dis- 
position a Franco-American section composed of a French medical officer able 
to speak Englitsh and of an American medical officer." 

The duties of these sections were fixed as follows: Their exclusive mission 
was to study, on behalf of the authoiities whom they served, all Franco- 
American affairs transmitted to them and to follow their solution to 
completion. 

Ministerial circular letter, February 12, 1918, prescribed that the local 
representatives of the American Medical Department be put in touch \vith 
the technical head of the regional headciuartci-s, who would bring to bear his 
experience in the solution of all questions of hygiene, epidemiology, and 
prophylaxis concerning American contingents.* 
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Ministerial Circular No. 2902-3/7, February 20, 1918, prescribed that the 
head of each regional headquarters offer his collaboration to the American 
Medical Department, and that the liaison should especially be carried out on 
the following points:" (a) Study and survey of water supplies. (6) Putting 
all bacteriological laboratories at the disposal of American medical officers 
(establishment and confirmation of diagnosis in cases of communicable diseases, 
s^earch for germ carriers, water analysis, etc.) (c) Regular and constant 
receipt of all communications concerning the cases of contagious diseases 
observed among American troops, and concerning prophylatic measures taken 
to check their spread. Reciprocally, notification to the American authorities 
of all epidemics among French population, civil or otherwise, of any importance, 
with description of preventive measures taken, (d) Notification to the Ameri- 
can Medical Department of localities quarantined and released from quarantine. 
(e) Study, in collaboration with the chief medical officers of centers, as well as 
with the chief medical officers of dermato venereal subcenters, of all questions 
concerning the American Medical Department, and bearing on the treatment 
and prevention of venereal disease. Putting at the disposal of the American 
Medical Department, as a matter of information, translations of all regulations, 
circular letters, and notices concerning sanitation, epidemiology, and preventive 
measures. 

In order to comply with the general instructions above, the following 
reports were made by the regional Franco-American "sections":" (o) Report 
every 10 days of all contagious diseases among American troops stationed in 
the region, including all necessary precautions. Eventually these reports 
were sent to the Undersecretary of State for the French Medical Department 
(First Technical Division), (b) Notice to civil authorities of contagious diseases 
occurring among American troops, promptly made, in compliance with Notice 
36 of the regulations of the French Medical Department (act of February 15, 
1902). (c) Monthly report by chiefs of dermatovenereological centers and 
subcenters, including in a special chapter all questions concerning venereal 
diseases occurring among American troops, (d) Monthly report by the assist- 
ant chief medical officer of the region or the technical adviser was addressed to 
the medical officer of the French military mission at headquarters. Services 
of Supply, to be transmitted to the office of the chief surgeon. 

In compliance with request from the chief surgeon, A. E. F., the Under- 
secretary of State for the French Medical Department, on April 15, called 
the attention of the regional directors of the French Medical Department 
to the necessity of notification of all new cases of the following diseases, occur- 
ring among American troops and hospitalized in French formations of each 
region; this declaration to be sent by mail by the regional Franco-American 
"sections":" Chicken-pox, cholera (Asiatic), diphtheria, dysentery, meningitis 
(meningococcus), paratyphoid fever, plague, scarlet fever, smallpox, typhoid 
fever, typhus fever. This declaration was to include the name and organiza- 
tion of patient, the nature of the disease, date of admission, designation of 
French hospital where admitted, and place of origin of the infection. This 
information was to be delivered to the American medical officer of the Franco- 
American sections, whose duty it was to forward it to the chief surgeon, A. E. F. 
(division of sanitation). 
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NOTIFICATION OF CONTAGIOUS DISEASES TO THE FRENCH AUTHORITIES 

By order of the chief surgeon, A. E. F., under date of February 29, 1918, 
all surgeons of organizations or units were required to make declaration to the 
local civil and military authorities, immediately upon diagnosis, of all cases 
of contagious disease occuring in their organizations." 

Besides the aforementioned, the Franco-American liaison was of great 
benefit and importance on certain points : " (a) Delivery of sera to American 
medical officers by French laboratories; (6) sterilization and analysis of drinking 
water in railroad stations. 

Consequent to ministerial circular letter of October 18, 1918, the principle 
of collaboration of the American and French medical authorities concerning 
reports relative to bacteriological, chemical, and sanitary tests of water supplies 
along railroad lines traveled over by troop convoys was recognized, and the 
necessary steps were taken to advise laboratory officers in charge of water 
analysis of it." 

An agreement was reached between the high commissioner for Franco- 
American affairs and the Minister of Public works consequent to a request by 
the American Water Supply Service, Director General of Transportation, 
and Medical Department, and it was decided that control and analysis of water 
supplies in railroad stations and along railroad lines would be exercised jointly 
by the American and French medical officers. Likewise, "drinking water" 
posters in both French and English were to be placed, at the discretion of the 
American and French medical officers, wherever justified, in stations." 

Influenza Epidemic — Reciprocal Reports 

By ministerial telegram, October 29, 1918, the Undersecretary of State for 
the French Medical Department informed the regional chief medical officers 
that all information at their disposal concerning influenza, its spread, evolution, 
etc., should be communicated daily to the American Medical Department 
through the regional liaison officers." Vice versa, a letter from the chief 
surgeon dated October 24, 1918, bearing on the influenza epidemic, called the 
attention of all members of the Medical Department to the urgent necessity of 
maintaining liaison and daily interchanges of information with the French 
medical officers, with a view to detecting the appearance of cases of influenza 
and of studying the preventive measures necessary to check its spread. It was 
recommended that all medical officers, as far as possible, should obtain from the 
French Medical Department all available information which might prove of 
value to the Medical Department, and should likewise communicate their 
views and findings in the same manner to the French Medical Department. 

The liaison between the Medical Department and the French medical 
officers proved to be most valuable in that which concerned local questions of a 
sanitary character relative to American troops (camp sites, dangerous territorj', 
etc.). 
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GENERAL MEDICAL INSPECTORS 

On January 31, 1918, the chief surgeon, A. E. F., in a letter to the com- 
mander in chief, A. E. F., made the following statement: " 

The question of general medical inspectors has never yet Vieen presented for consideration 
because the proper officers were not available for this duty. It, however, must be brought to 
the commander in chief's attention in a few days, as suitable officers are now on their way to 
France to i)erform this most important duty. These officers should be general inspectors and 
should occupy the same status that the general medical inspectors occupied during the 
mobilization on the border (Mexican) in 1916. The same inspectors are functioning under 
orders from the War Department in different divisions of the United States at the present 
time. These officers I ^consider most important to the successful meeting of the demands of 
the American E.xpeditionary Forces or the chief surgeon. While the administration of all 
sanitary units, e.xcept those attached to combatant troops, rests with the commander in chief. 
Lines of Communication, the chief surgeon of the A. E. F. must have, to carry out his obliga- 
tions, general inspectors clothed with proper authority and under the control of these head- 
quarters, who will investigate sanitary conditions, epidemics, the care of property, hospital 
administration, conservation of food and property, and many other important subjects of 
similar nature. 

It is equally necessary that experienced sanitary officers from this office shall be author- 
ized to inspect in the zone of the division occupying a sector of tlie front. In no other way 
can the chief surgeon know that proper disposition of sanitary personnel and sanitary units 
has been made and the required medical material provided. It may be considered that this 
duty should devolve upon the chief surgeon, but recent information indicates that the corps 
surgeon's sphere of activity does not comprise supervision of the work of the sanitary personnel 
of the division. If, however, the chief surgeon, American Expeditionary Forces, is to be 
held responsible for the proper care of sick and wounded in the zone of the advance, then it 
would seem that he should have the necessary authority to either visit in person or send his 
representative to ascertain whether or not proper provision has been made for the care pf 

wounded in advance sanitary formations and evacuations to Lines of Communication Units. 
* * * * * * * 

It is recommended that general medical inspectors whose sphere shall cover the entire 
field of Medical Department activities in France be authorized. The officers should be 
attached to this office, and their duties should not only include those commonly assigned to 
medical inspectors, but in addition they should be authorized to advise and cooperate with 
the division and corps surgeons in the organization of the means for the care and evacuation 
of battle casualties. Therefore, they should be experienced and capable officers familiar 
with the latest developments in the highly complex problem of so organizing a sector that the 
high standard set by our Allies in the care and evacuation of wounded may be realized. 

Based on tliis recommendation, two medical officers were appointed 
general medical inspectors February 14, 1918."* Such was the demand, however, 
for medical officers that one of these officers was ordered to duty as surgeon of 
one of the base sections before he could assume his duties as a general medical 
inspector." This left but one officer to carry on the work of general medical 
inspections. 

The effectiveness of this inspectorial work for purposes of raising the 
standard of sanitation in the American Expeditionary Forces was seriously 
hampered by the fact that much of the time and energy of the one general 
medical inspector were taken up with the study of and reporting upon purely 
administrative and disciplinary problems of the Medical Department in its 
hospitals, only a small portion of his services being available or applied to sur- 
veying and reporting upon personal hygiene, the sanitation of environment, 
and the practice of preventive medicine in the field." 
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SANITARY SQUADS 

The first instructions promulgated by the War Department concerning 
sanitary squads appeared in the Manual for the Medical Department, 1911. 
These instructions, quite general in character, contemplated that the personnel 
of these organizations would be line of cojiimunications units, and would be 
charged with the supervision of sanitation, the operation of sanitary apparatus, 
selection of water supplies, disposal of wastes, and under certain circumstances 
the performance of duties of sanitary detachments. The edition of the Manual 
for the Medical Department published in 1916 prescribed that, in the lino of 
communications, sanitary squads would be organized for the purpose of giving 
attention to sanitary matters not within the control of regimental or other 
military organizations. The squads so organized were to consist, under the 
immediate command of a medical officer, of enlisted men of the Medical Depart- 
ment augmented by such number of other enlisted men and civilian laborers 
as the amount and character of the work to be done might justify. The funct 
tions outlined for these squads were to supervise or execute, as the case mighs 
be, the necessary measures for the sanitation of camp sites, towns, or village- 
not occupied or garrisoned; sanitary work necessary for general welfare, but 
which conveniently or profitably could not be performed by organizations, and 
the operation of sanitary apparatus used by troops in common but not under 
the control of any one organization. It was specifically provided that the 
squads would not be employed to relieve regimental and other similar organiza- 
tions of the duty of providing for the sanitation of their own camps. 

To carry out the above outlined functions in the American Expeditionary 
Forces, General Pershing, in his organization project of September 18, 1917, 
asked for two sanitary srjuads, each to consist of 1 medical officer, 4 noncom- 
missioned ofiicers, and 22 privates. Medical Department, for each division 
training area, and 12 squads for the Line of Communications. In December, 
1917, the Surgeon General instituted measures looking to the organization 
of two sanitary squads, in the camp of each division then in training in the 
United States." Since these squads were organized by the divisions, the 
impression became prevalent among division surgeons that they were permanent 
parts thereof and that they would remain constantly with the divisions after 
arrival overseas. Because of this misconception and the confusion resulting 
therefrom, instructions were issued from General Headquarters, A. E. F., 
designating sanitary squads as Service of Supply organizations.'^ 

The general outline of the work of sanitary squads in the American Expedi- 
tionary Forces was planned after the British system of area sanitation, but 
adapted to combat units." For a long time the exact status of sanitary squads 
in the American Expeditionary Forces was not clearly defined, and the selection 
and training of the personnel for the squads was left to the discretion of the 
division surgeons. For the most part, the enlisted personnel was selected 
from men trained in engineering, plumbing, carpentering, and similar trades, 
but a careful study of the positions held prior to the World War showed that 
nearly every branch of trade and profession was represented. 

From the separate histories of the various sanitary squads in the American 
Expeditionary Forces it is seen that in most instances, particularly soon after 
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the arrival of the squads in France, they were used as general fatigue and police 
details in whatever town they happened to be located.'^ This was, of course, 
the inevitable result of a lack of understanding, not only by line officers, but also 
by division medical officers, of the exact status of the squads. 

Within a few weeks after their arrival in France the status of the sanitary 
squads became more definitely fixed. When the divisions to which they were 
attached became located in the training areas, it proved highly advantageous 
to select groups of trained men to install practical sanitary contrivances where 
they were most needed.'^ 
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CHAPTER II 

GENERAL PLAN, ORGANIZATION, AND DEVELOPMENT, SUBDIVISION 
OF INFECTIOUS DISEASES, DIVISION OF LABORATORIES AND 
INFECTIOUS DISEASES 

One of the mt)st importiint lessons in sanitary administration which the 
World War taught is the necessity for close coordination between sanitary 
supervision and laboratory service. Between these two services there stands, 
as a link, the work generally spoken of as epidemiology, but which, since it 
consists in the tracing of communicable diseases to their sources, the scrutiny 
and classification of reports, and the investigation of the relationship between 
cases, is, after all, merely a definite part of intelligent sanitation. The sanitary 
inspector who does not institute and supervise epidemiological and laboratory 
studies is not completely fulfilling his functions. As will be seen below, the 
World War indicated the necessity of so training sanitary inspectors that they 
can organize, under their own supervision, these various important and integral 
branches of a complete sanitary organization. 

From the beginning of the World War it was recognized by sanitary 
authorities in Washington, and later in the American Expeditionary Forces, 
that the closest possible cooperation between sanitary and laboratory organi- 
zations must be developed.' It was found in the United States, for instance, 
that in order to obtain a complete survey of the conditions underlying any 
outbreak of infectious disease and to formulate intelligently the particular 
measures which must be instituted to arrest an epidemic, it was desirable to 
send men who not only had a basic comprehension of sanitation, but who 
also could wield the methods of epidemiology and of the laboratory.' 

It was this conception which led, in the American Expeditionary Forces, to 
the establishment of a subdivision of infectious diseases, a branch of the divi- 
sion of laboratories and infectious diseases, in order that there might be a definite 
administrative link between sanitary field work and the laboratory service.' 

Shortly after the appointment of a director of the division of laboratories, 
A. E. F., in November, 1917, the name of this division was changed to "the 
division of laboratories and infectious diseases," and its director planned the 
organization of a subdivision to be called " the subdivision of infectious dis- 
eases." ^ It was planned to place this work under the direction of an assistant 
director of laboratories, who should act as general advisor in all matters per- 
taining to communicable disease. 

The duties and activities of this subdivision as conceived at this time 
are outlined in the following memorandum: ' 

Division of Laboratories and Infectious Diseases, Subdivision of Infectious 

Diseases 

The function of the subdivision of infectious diseases is to provide an instrument for 
the prompt epidemiological and bacteriological investigation of transmissible diseases among 
troops of the American Expeditionary Forces. It constitutes, therefore, a direct liaison 
between the division of sanitation and inspection and the laboratories, and is grouped with 
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the latter only because its activities require the occasional mobilization of laboratory facili- 
ties, and because its personnel should be capable of directing on the spot any laboratory 
work which the thorough study of any given situation may require. While operating from 
the laboratories as bases, therefore, this subdivision constitutes actually a part of the 
machinery of sanitation. 

The duties of the subdivision of infectious diseases consist of: 

1. Epidemiological and laboratorj' studies of outbreaks of transmissible diseases in the 
American Expeditionary Forces having as primary purposes the discovery of source of 
outbreak, its mode of dissemination, and its control. 

2. The study and organization of new prophylactic measures. 

3. The investigation of special problems which may arise in connection with the control 
of epidemics. 

4. The instruction of laboratory personnel in so far as their diagnostic work, carrier 
examinations, and epidemiological work are concerned. 

5. The preparation of circulars and literature concerning infectious disease for sub- 
mission to the chief of the division of sanitation and inspection. 

6. Advisory cooperation with the various sanitary medical authorities in the hospital- 
ization and isolation of infectious diseases. 

Organization. — There will be a central ofHce of this subdivision in the office of the 
director of laboratories, A. P. O. No. 721, American Expeditionary Forces, which will be in 
charge of officers delegated to this work by the director of laboratories. 

The activities of this office will include: 

(a) The selection and instruction of personnel to carry on the work of the subdivision. 

(6) The supervision of the work of this personnel whenever necessary in a given outbreak. 

(c) The maintenance at the office of the director of laboratories of records of the activ- 
ities of this subdivision. 

(d) The study of special problems that may arise in connection with transmissible 
disease. 

An officer selected and trained for epidemiological and bacteriological studies of out- 
breaks of infectious disease will be stationed at the base laboratory of every base section and 
of the intermediate section. It is the intention that this officer shall represent the agency 
supplied to the chief surgeon of the respective section, for the intensive study of any out- 
break that may seem to require such study in the opinion of the surgeon of the section. 
Wiien so ordered, he will proceed to any point in the section, taking with him a mobile 
laboratory or any materials and personnel needed for the performance of the work to be 
done. The officers assigned to the subdivision of infectious disease at the office of the 
director of laboratories will be ready to reenforce the work in such sections by personal 
visit, additional personnel and materials if so requested by the chief surgeon of the section 
in cases of unusual extension of the outbreak or for any other reasons that make this 
desirable in the opinion of the chief surgeon. 

In the advance section and the zone of advance the epidemiological work will be cen- 
tralized at the office of the director of laboratories and infectious diseases. 

At this place the officers in charge of the subdivision of infectious diseases will be 
stationed. It will be their duty to keep in constant touch with the incidence of such diseases 
in these areas. In addition to this a system of direct communication will be maintained 
whereby the chief surgeons of divisions in the advance section and in the line will be enabled 
to communicate with the office of the subdivision of infectious diseases whenever they believe 
that the occurrence of cases of a communicable disea.se in their respective units indicates 
the possiijility of an incipient epidemic, or whenever for any other reason they believe that 
the facilities for the control of such diseases in their unit needs reenforcement. 

Whenever such requests are made b\- any of the chief surgeons concerned, the officers in 
charge of this work will personally visit the division, study the situation in consultation with 
the local medical authorities, and if necessary institute epidemiological and laboratory 
studies indicated by and necessary for the control of the situation. Laboratory units, for 
such purposes, will be sent either directly from the central Medical Department laboratory 
or from one of the more advanced army laboratories, according to the judgment of the 
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director of laboratories and infectious diseases or his representatives. The work done in 
these areas will be under the general technical supervision of the officers assigned to the 
subdivision of infectious diseases by the director of laboratories, and these officers will be 
responsible for its proper performance. 

Whether or not it will be desirable to recommend at a later date that an adviser for 
infectious diseases be attached to the staff of the chief surgeon of each field army is a matter 
the discussion of which it is deemed best to postpone. The accessibility of the central 
Medical Department laboratory and the office of the director of laboratories to tlie army 
zones render this unnecessary and undesirable at the present time. 

Suggeiiled mode of procedure. — When the occurrence of cases seems to call for the detailed 
study of local conditions, orders will be issued to the officer stationed at the respective base 
laboratory, who will proceed to the station indicated. On arrival, he will report to the 
local surgeon and will familiarize himself with local laboratorj' facilities and arrange coopera- 
tion with the officer in charge of local laboratory personnel. He will consult local sanitary 
officers and obtain a careful history of the outbreak from its beginning, will visit commands 
and quarters from which cases have been taken, make spot maps of the occurrence, trace 
contacts, and investigate relations of case to case. He will study relations of outbreak to 
water and food supply and will proceed to organize and carry out any laboratory work or 
serum tests necessary to elucidate the situation and control the disease. 

In consultation with local medical authorities he will inaugurate sanitary measures aimed 
at control of the disease, and on completion of the work will write a report, incorporating 
specific recommendations. One copy of this will be sent to the surgeon of the respective 
section. Services of Supply, in which the work was carried out, another copy will be left with 
the local surgeon, and one will be forwarded to the director of laboratories as a record of the 
subdivision of infectious diseases. 

In the advance section and zone of the advance, the officers in charge of the subdivision 
of infectious diseases will supplement this system by visiting as promptly as possible all 
locations where infectious disease is occurring and determine by personal investigation 
whether the situation requires special study. 

It was very definitely the intention of those in charge of the woriv at this 
time that the subdivision of infectious diseases should not become in any sense 
a research organization except in so far as the careful study of outbreaks of 
<-ommunicable disease and the conscientious attempts to suppress such out- 
breaks might j'ield valuable information.' The primary purpose of this 
■organization was to be the early discovery of foci of infection, the prompt 
tracing of these to their sources, and the suppression of spread before the 
disease could reach epidenaic proportions. It was believed that epidemics, 
unless well started, could probably be arrested before irreparable damage had 
been done, but that it was prompt attention to the few early cases which should 
become the principle of action of the subdivision. It was conceived that its 
duty in addition to this was chiefly that of furnishing trained personnel, cir- 
cularizing information, and, if necessary, establishing courses of instruction.' 

At the time when the organization had reached this stage of early develop- 
ment, the American Expeditionary Forces were in a state of active growth. 
Troops were coming to France in increasing numbers, and it became necessary 
promptly to formulate a system of decentralization. In consec[uence, the 
establishment of similar divisions for laboratory and epidemiological study in 
the various base sections was begun along the lines indicated in the following 
memorandum:' 

In response to a circular letter, sent to chief surgeons of base sections, on the organization 
of epidemiological work and the control of infectious diseases, a number of replies have been 

40081°— 26t 35 



546 SA>TiTATION 

received in which chief surgeons have outlined the organizations they have initiated. The 
base sections are the first filters through which troops pass on their way to the fighting line, 
and since sea transportation unavoidably exposes men to indiscriminate contact with others, 
who may be carriers of disease or may be actually suffering from infectious disease in the early 
stages, troops arrive in the base sections under conditions wliich necessitate the most pains- 
taking supervision. It is of the utmost importance, therefore, that the arrangements made 
at base sections for the prompt discovery and segregation of infectious disease and for the 
tracing of sources of infection be as perfect as possible. For this reason it is desirable to 
formulate a standard organization for sanitary and epidemiological work in these sections 
which can be submitted to chief surgeons for their consideration and as a basis for uniformity, 
which, of course, can be altered according to the varying needs required by local conditions. 

It should be added that the plan submitted has been formulated after consultation with 
chief surgeons of base sections, some of the features of the plan being directly taken from the 
outlines furnished by them. 

1. Personnel. — The chief .surgeon should have on his staff an officer who is trained in 
public health work and has had a sufficiently thorough training in laboratory methods to be 
capable of supervising public health laboratory work, know the scope and limitations of the 
laboratory, and therefore be capable of intelligently applying the laboratory to the problem 
of limiting epidemic disease. It would be best to appoint a man so qualified as sanitary 
inspector to the section. If, however, this seems impossible or undesirable, such an officer 
can be appointed with the designation of "epidemiologist." It will be the duty of this 
officer to act as the representative of the chief surgeon in all matters concerned with the control 
of infectious disease. He will keep in touch with all incidence of infectious disease in the 
area and will visit personally all places where cases have occurred and where epidemiological 
or laboratory investigation seems indicated for the suppression of the disease. His instru- 
ments of action will be described below. 

In addition to this there should be in the office of the chief surgeon an officer or intelligent 
noncommissioned officer in charge of records and reports of infectious diseases whose duty 
it shall be to tabulate, keep spot maps, and promptly furnish information to the sanitary 
officer. 

As instruments to be used by the above personnel in the prevention and control of 
epidemic diseases, and in preventing men with infectious disease or those who are carriers 
or contacts, from penetrating farther into the American Expeditionary Forces, there should 
be two agencies: (a) A system of laboratories; (6) a system of local sanitary supervision. 

(o) Laboratories. — There will be established in every base section a main base section 
laboratory. This will be equipped for any kind of diagnostic or other nece.ssary laboratory 
work and will have personnel sufficient not only to carry out the work directly referred to 
it, but also to be in a position to send out mobile laboratory groups to places where the 
sanitary inspector or epidemiologist may find that laboratory work is necessary for the sup- 
pression of an epidemic. The commanding officer of the base section laboratory can, if 
desired, be utilized also as general laboratory supervisor for all the laboratories in the section. 
The base laboratory should functionate also as a central supply station for other laboratories 
in the section. Attached to this central laboratory there will be either a motor-car laboratory 
or laboratory units in chests, which can be sent out as desired when special work in other 
parts of the section becomes neces.sary. When the sanitary inspector or epidemiologist 
needs a laboratory in the course of his work in other parts of the section he will requisition 
men and materials from the central laboratory. These will be forwarded, will report to the 
epidemiologist, and will be returned to their station on completion of the work. 

Other laboratories situated permanently in the ba.se section, such a.s those attached to 
base hospitals and camp hospitals will be utilized for the same purposes when problems arise 
in the localities where such laboratories are situated. 

(6) Local sanitary supervision. — There may possibly be some difficulty at the present 
time to carry out any elaborate .scheme of permanent local supervision of subdivisions of 
base areas. However, as personnel increases and the number of troops in France accumulates, 
the control of areas by permanent personnel should be held in mind for ultimate attainment. 
It is a system which has been found of the utmost value by the British. Wherever possible, 
therefore, an attempt should be made to organize along these lines. 
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In every base section there are rest eanips and other areas into which American troops 
are sent for a short time liofore they are forwarded to divisional training areas. It should be 
attempted to attach to every such camp, as a permanent staff, one or more medical or sanitary 
corps officers who can supervise the sanitary arrangements made for the recejition of troops. 
Their duties will consist in the general sanitary jjolicing of the billets in their areas, feces 
disposal, manure disposal, suppression of flies, construction and repair of latrines and incinera- 
tors, investigation of infectious disease reported among civilian population, and, in connec- 
tion with the proper authorities, supervision of water supplies. Such officers can give 
immediate and accurate information to the medical officers in charge of incoming troops, and 
in the intervals between the occupation of the area by troops can work toward the installa- 
tion of permanent sanitary improvements. 

These men will be the direct working agents of the epidemiologist or sanitarj' inspector 
of the base section. 

When this whole plan is considered it becomes obvious that tlie ideal sanitary inspector 
is one who is capable of acting as epidemiologist — in other words, a man combining the 
experience of bacteriologist and field sanitarian with some clinical knowledge of infectious 
disease. 

We feel that one of the assistants of the army surgeon, corps surgeon, and division surgeon 
should be a man of this type. The medical officers now being sent out with the divisional 
laboratory are being chosen on the basis described in the jjreceding paragraph. Similarly 
trained but more experienced men can be suggested as assistants to corps and army surgeons. 

The above memorandum, however, indicates merely the general conception 
for infectious services in base sections, but does not represent the final form in 
which the various chief surgeons of base sections organized the work. In 
each case the chief surgeon adapted the above plan to the particular local 
problems confronting him.' There was rapidly established, in all base sections, 
a similar service which was in a general way, independent of the central admin- 
istration under the director of laboratories, but continued to call upon him 
for advice, personnel, and supplies, and was thereafter in uninterrupted com- 
munication with the central office in the course of its activities. This was true 
of all the sections except the advance section which, together with the troops 
in the zone of advance — that is, in the line — remained under the direct super- 
vision of the central office of the director of laboratories, A. E. F., and his 
assistants, until the late summer, 1918.' 

In order that a clear conception may be had of how the work was carried on 
in the forward areas, at this time it will be necessary to outline briefly the 
system of sanitary control prevailing in divisional units of the American Expe- 
ditionary Forces. The officer responsible for sanitation in a division was, 
as hitherto, the sanitary inspector, who functioned as an assistant of the division 
surgeon.' All ordinary matters of general sanitation were attended to by him 
with the assistance of two officers' — one, the divisional laboratory officer who had 
charge of a simple laboratory, eciuipped for clinical pathology but insufficiently 
supplied for extensive cultural work; the other assistant was the divisional 
water officer, generally a lieutenant of the Sanitary Corps, whose training had 
been largely in water examination but who had had some training in general 
bacteriology as well. Some of the divisions came to France without these 
laboratory officers; however, for these divisions, laboratory equipment and 
personnel were organized at the office of the director of laboratories by the 
subdivision of infectious diseases.' Later in the work much of this personnel 
received a short course of instruction before being assigned to a division. It 
was intended that the divisional laboratory officer not only should act as a 
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technical laboratory worker for the division, but should assist the sanitary 
inspector in making epidemiological surveys and sanitary inspections. It may 
be said, in passing, that in many cases this hope was not realized because of 
the lack of transportation.' It seemed impossible in many divisions to supply 
even a horse or motor cycle for this officer, who consequently became immo- 
bilized and very often quite useless. 

The duties of the divisional water officer were reduced to their simplest form. 
It was this officer's duty to supervise the chlorination of drinking water in the 
division; to instruct noncommissioned officers, cooks, and others in the proper 
method of performing this task; to keep in touch with water problems which 
might arise, and to keep informed concerning the supply of water sterilizing 
bags and tubes of calcium hypochlorite.' Laboratory examinations upon 
divisional water supplies could not be made since it was not feasible to furnish 
a laboratory sufficiently equipped for this purpose. This, however, was not a 
serious detriment inasmuch as the almost universal contamination of water 
supplies in the occupied areas of France rendered quite justifiable the assump- 
tion that all supplies available for troops should be considered as contaminated, 
and sterilized before use.' The duties of this water officer, therefore, became 
very simple, but nevertheless of considerable importance. Incidentally, one 
of the difficult things to impress on the young chemists and bacteriologists who 
occupied these positions was the fact that their apparently uninteresting routine 
was one of the very important factors in keeping the troops healthy and, at 
that time, of immeasurably greater importance than any chemical studies 
the^' might have made upon the waters of France. It should be added, how- 
ever, that the duties of these officers did not by any means exhaust the work 
done upon water supplies, since an eleborate organization under the engineering 
department, A. E. F., was occupied in the delivery of water from large sources, 
in the general survej' of available waters, and in the construction of pipe lines 
and purification plants. In this the Medical Department took part by a 
special organization which is described in Chapter VII. 

The divisional organization described above was quite adequate under 
ordinary circumstances to deal with conditions that threatened the health of 
the troops, but because of insufficient laboratory equipment and shortage of 
personnel it was obvious that any considerable outbreak of communicable 
disease in a division would necessitate reinforcement. It was felt that it was 
the duty of the subdivision of infectious diseases, as organized above, to furnish 
this reinforcement. In order that such service might be rendered promptly 
and efficiently to troops l)oth in the training areas and in the front line, the 
following bulletin was issued by General Headquarters on May 27, 1918, in 
order to avoid delays which occasionally had occurred before its issue, owing 
to the necessity of requesting orders through indirect channels. 

Bulletin No. .32. G. H. Q., American Expeditionary Forces, 

France, May 27, 1918. 
Whenever the appearance of contagious diseases among the troops in a division or army 
leads the chief surgeon thereof to believe that an epidemic is apt to ensue, he is authorized 
to communicate directly, by telephone or telegraph if necessarj-, with the director of labora- 
tories, A. E. F., A. P. O. Xo. 721, and request him to furnish specialist professional assistance 
and material to temporarily reinforce his local facilities and arrest the epidemic izi its incipi- 
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ency. Tlie director of laboratories will promptly dispatch, from the laboratories under his 
control, to the points indicated, such personnel and material as lie may deem necessary, and 
cooperate with the chief surgeon to the fullest extent of his resources toward accomplishing 
the end sought. 

By command of General Pershing. 

James W. McAndrew, 

Chief of Sta£r. 
Official: 

Robert C. Davis, 

Adjutant General. 

Under the authority conveyed by the above bulletin, the subdivision of 
infectious diseases was active throughout the Advance Section and zone of 
advance, studying and assisting in the arrest of small outbreaks of diphtheria, 
scarlet fever, measles, meningitis, infiuenza, and diarrhea.^ More extensive 
studies were made on the first outbreak of influenza at Chaumont and the 
rather more important epidemic which occurred, very shortly after this, in the 
42d Division, then in the line.' Reports of all these investigations were rendered 
to the chief surgeon, A. E. F., through the director of laboratories, and a copy 
of each report sent to the division surgeon and local chief surgeon in each 
case.' Moreover, all this work was done in divisions or in local areas presided 
over by a responsible medical officer, and was invariably carried out in coopera- 
tion with the local authorities, in daily consultations, so that division surgeons 
felt that there was no infringement upon their prerogatives, but rather that 
they had been furnished with specialized personnel and additional laboratory 
service. 

In many cases it became necessary for the subdivision of infectious diseases 
to avail itself of additional laboratory personnel and equipment. This was 
obtained in various ways.' According to location, mobile laboratory cars, 
equipped and constructed (with some modifications) according to the English 
plan, manned usually by one commissioned officer, a driver, and a technician, 
were sent upon telegraphic request, either from the central Medical Department 
laboratory in Dijon or from Army Laboratory No. 1 at Xeufchateau, Vosges.' 
Army Laboratory No. 1 gradually assumed a more and more important function 
in aiding in the laboratory service for communicable diseases in the areas 
easily accessible to Neufchateau; that is, in the Toul-Baccarat section and in 
the regions of Chaumont and Langrcs. In other cases local laboratories were 
utilized, such as the laboratories of accessible base and evacuation hospitals in 
which supplies and cooperation were always readilj' obtained. Additional 
supplies and personnel were secured by telegraphic request to the director of 
laboratories whenever needed.' 

In the meantime, at the central office of the director of laboratories, the 
subdivision of infectious diseases also was occupied with the preparation and 
issuing of information and circulars upon communicable diseases, a function 
which it assumed in its advisory capacity to the chief surgeon, A. E. F., in 
matters concerning this branch of sanitation.' 

Instructional work also was begun at this time.' This consisted at first 
only in consultations with laboratory officers intended for divisional work. The 
knowledge of these officers in the work for which they were intended was 
scrutinized and they were given a few simple directions for the epidemiological 
tracing of disease sources. Later this instructional plan was much elaborated. 
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and there was organized at the central Medical Department laboratory a course 
in the bactoriologv of carrier work and other technique needed in field work 
upon coininunicahlc diseases.' Similar courses in the supervision of drinking 
water were organized by the chemical division of the central Medical Depart- 
ment laboratory.' 

Meanwhile, the work of decentralization had continued. The base 
sections were organized to a degree of completeness which rendered them rela- 
tively independent of central supervision, and special base laboratories had 
been established for the use of these sections.' A further decentralization, 
however, seemed indicated, inasmuch as American troops were now concen- 
trating in the Advance Section and in the front line, and more and more divisions 
were beginning actively to participate in the combatant armies. It seemed 
necessary now to begin to consider whether or not a further system of daughter 
organizations should not be split off from the central ofRce of the subdivision 
of infectious diseases, based upon army corps or field army units. It was 
difficult to decide without experiment whether the corps or the field army 
should become the administrative unit upon which such decentralization must 
be based, for it was quite uncertain at this time whether the coming months 
would lead to a relatively stationary form of warfare which had prevailed along 
the British and French fronts for several years, or whether this would give way 
to conditions of rapid movement and shifting troops.' There resulted a period 
of transition in which there was some groping concerning the proper form of 
organization, a groping which was rendered particularly difhcult because of 
the fact that although a definite field army had been organized, these troops 
were distributed in groups which operated along a line extending from Belfort 
in the south to above Chateau-Thierry in the north. It was decided by the 
director of laboratories and his advisers to make a rapid experiment in utilizing 
the ami}- corps as the basis of organization.' 

The purely tactical nature of the army corps as used in operations in July, 
August, September, and October of 191S, rendered this unit entirely unsuitable 
as the foundation of a sanitary organization.' The eventual solution was the 
organization of a complete sanitary department in the field army which, in its 
relationship to the office of the chief surgeon, A. E. F., and the subdivision of 
infectious diseases, was analogous to that of the base sections but which 
required adjustments to its individual problems owing to the necessity for 
combat and the mobility of troops. 

When the armies had become organized with sanitary and administrative 
provisions, all large units of the American Expeditionary Forces could be con- 
sidered as successfully decentralized. The office of the director of laboratories, 
in its subdivision of infectious diseases, thereupon assumed functions more of 
an advisory and supervisional nature than, as previoush', actively taking part 
in the solution of the smaller individual problems.' 

REFERENCES 

(1) Report on General Plan, Organization and Development of the Section of Communicable 

Disease.s, from Lieut. Col. Hans Zinsser, M. C. (undaterl), to the Surgeon General, 
U. S. Army. On file, Historical Division, S. G. O. 

(2) Report from the chief surgeon, A. E. F., May 1, 1919, to the Surgeon General, U. S. 
.\rmy. Subject: .Activities of the Chief Surgeon's Office, A. E. F., to May 1, 1919. 
On file. Historical Division, S. G. O. 



CHAPTER III 

FIELD ARMY SANITARY ORGANIZATION FOR THE CONTROL OF COM- 
MUNICABLE DISEASES" 

A body of troops is a community for which, in addition to organization 
for combat, provision must be made for all the needs of a civilian community, 
for supply of food and water, for shelter and warmth, for refuse dis})osal, 
for pei-sonal cleanliness and laundry, for care of the sick, and for all other 
innumerable details that arise where human beings hve in crowded places. 
The military sanitarian has some advantages over his civilian colleague: he 
has his community under more rigid control than the latter, and the individuals 
comprising it are young and hearty. These, however, are liis only advantages. 
To offset this he is confronted with the difficulties that arise from the housing 
of many men in barracks, from the exposure and hard work that form the daily 
routine of their lives and, most important of all, from the fact that all his 
arrangements must be made with the clear recognition that there will be times 
when all considerations of health must become subordinate to the purposes for 
which his community has been formed, namely, the training for combat. 

In the training areas and in base sections in the American Expeditionary 
Forces, the problems of military sanitation were very similar to those of munici- 
pal sanitation. In the case of our armies occupying the front line, however, the 
conditions were modified by the many factore that active warfare involved. 
It is with the latter problems that this chapter is particularly concerned. 

The organization of our division conforms largely to the necessity for 
mobility: a division is a spear which must be thrust and withdrawn as military 
needs indicate. It must be complete in itself and carry within its organization 
the elements of all the parts necessary for independent functioning. Often 
a gain in mobility involves an inevitable loss of efficiency; therefore the sanitary 
organization of a division necessarily must do without many of the arrangements 
that are possible only in a permanently organized territory with extensive 
laboratory facilities, bathing and disinfection apparatus, and all the other 
devices which are perfectly arranged only when more or less permanent occu- 
pation of an area is possible. 

Normally three of our divisions comprise a corps. Dui-ing tlie World 
War the corps occupies an area; but as warfare was developing just before 
the armistice was signed, the corps was a tactical unit and its headquarters 
were changing almost as frequently as divisional stations: consequently, 
corps areas were shifting to meet the rapidly changing necessities of strategy. 
Such being the case, the army only could be counted on for the occupation of 
an area for a reasonably definite period; long enough, at least, to justify the 
undertaking of extensive organization and construction, with relation to terri- 
tory occupied; and it was only in the army organization therefore, in which 
could be formulated a system of sanitation based on area, which could so 
reenforce the divisional organizations as to fill in the defects existing in the 
latter bv reason of their greater mobilitv. 
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An army sanitary organization, under conditions of warfare such as 
those which, during the fall of 1918, prevailed in France, should bo so con- 
structed that it combines careful sanitary scrutiny and control, with sufficient 
mobility to adapt itself to advances, to the shifting of flanks, contractions 
and expansions of the occupied territory. 

When the British armies first entered the battle fields of Flanders, they 
had sanitary squads or detachments attached to divisions just as we formerly 
liad them. It soon developed that an army area was a section throughout 
wliich a continuous shifting and rearrangement of the composing elements 
must take place. Divisions moved forward into the line, remained in position 
for varying periods, and were withdrawn for replacements and rest. Other 
divisions moved forward from reserve positions to take their places. Artillery 
changed its emplacements; supply and ammunition trains, engineering detach- 
ments, and labor troops moved about whenever needed. 

Within the more or less constant limits of the army area a continuous 
circulation of units took place, a shifting of troops to and fro, an active wander- 
ing about like that of ants in a hill. It was apparent that there would be much 
wasted energy and loss of efficiency if every division were to be required 
to organize its sanitary arrangements de novo, whenever it was moved. The 
knowledge gained and the work done by one division were lost to the one that 
moved into its place, and a new investigation of water sources, billets, dumps, 
latrines, baths, and everything bearing upon the control of disease became 
necessary whenever divisions changed locations. It was found, in consecjuence, 
that some form of constant central supervision by the army itself would remove 
these obvious defects. This is the principle which underlay the British Army 
sanitary organization, and it was this system, in its essentials, that was adopted 
as a basis for the plan about to be described. Certain essential elements 
were borrowed from the British system, but these were adapted to the more 
mobile conditions which prevailed on all parts of our front during the latter 
montlis of the war. The following outline describes briefly the plan instituted 
in the Second Field Army, A. 111. F., with the official approval of the commanding 
general. The plan is similar in most of its details to that conceived and carried 
out for the supervision of the advance section, A. E. F., by the chief surgeon 
of that section, but differs from this in the attempts made to remain prepared 
for sudden extension forward of the army area, and the rapid organization of 
conquered territory. 

Outline of Plan for Area Sanitation, Second Akmy 

The army area is divided into administrative subdivisions to be known as sanitary 
sections. The area as at present constituted will l)e divided into three such sanitary sec- 
tions, and in the future expansion or change in the territory occupied by the Second Army 
can be easily adapted to corresponding changes in the subdivisions. 

In a central point in each sanitary .section there will be stationed one commissioned 
officer, lieutenant or captain, Medical or Sanitary Corps, chosen for his training in practical 
sanitary methods. 

Each sanitary section will be again subdivided into 8 to 12 snbareas. These will be so 
outlined as to be .small enough to be patrolled on foot, thus obviating the necessity for addi- 
tional transportation. Into each subarea will be placed two or three enlisted men and 
noncommissioned officers cho.sen for their general intelligence and training in sanitary 
inspection. Further training will be given tlie.se men by the commissioned officer com- 
manding the squads in each sanitary section. 
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It seems likely that a number of sanitary squads so selected can at the present time be 
obtained from personnel or divisional sanitary squads now assigned to the Services of Supply. 



1. Duties of the commissioned officer in charge of squad. — The commissioned officer 
assigned to each area will: (1) Maintain in the town of his station a sanitary school for the 
instruction of noncommissioned officers and enlisted men of sanitary squads, and a shop for 
the construction of sanitary appliances, such as latrine seats, etc. (2) He will select and 
distribute men of his squad to the 8 to 12 subareas in the section. He will direct and advise 
the work of the men in the subareas by receiving reports and keeping in constant touch with 
them, by circulating in his area. (3) He will keep in touch with all matters of sanitary 
importance in his section and furnish all such information to zone majors, medical officers, 
and commanding officers of all units that enter the area. (4) He will keep in constant 
touch with corps and division surgeons in his area, furnishing them all information at his 
disposal. (5) He will be directly responsible to the chief surgeon of the Second Army 
through his sanitary in.spector, reporting all matters that in his opinion need correction. 

DUTIES OF SANITARY SQUADS 

2. Sanitary squads will be divided into groujj.s of about 15 to 20 men who will work at 
the station of the squad commanders, in the shop, and in the sanitary school. The remainder 
will be assigned in groups of two or three in each of the small subareas. The place in each 
subarea at which thej' are stationed will be so chosen that from it they can patrol the entire 
area on foot. These men, under the direction of a commissioned officer, will: (1) Keep 
detail maps of the subarea, showing everything of sanitary importance — water sources, 
latrines, urinals, stables, cesspools, dumps, baths, lavoirs, kitchens, billets, barracks, camps, 
etc. (2) They will inspect and keep in repair permanent sanitary appliances located in 
their subareas, such as latrine seats, baths, kitchens, etc., drawing upon the sanitary shop 
of the section for labor and materials. (3) They will keep in touch with the engineer water 
personnel working in the subarea. (4) They will, as well as possible, keep themselves 
informed of infectious diseases occurring in the civilian population in the subarea and see 
that such diseases are promptly reported to the proper medical authorities. (5) They will 
furnish all information gathered by them to town majors and commanding officers of incom- 
ing troops as soon as they enter the race. (6) They will report all sanitary defects which 
require attention to squad commanders of .section. (7) They will plan improvements of 
permanent sanitary installations and confer with the squad commander regarding them. 
(8) They will report upon the condition of subarea or parts of it whenever troops leave this 
area. (9) They will exercise no administrative or other authority, their functions being 
those of inspection. (10) Their maps will be kept up to date and copies furnished incoming 
troops and others whose health depend upon such knowledge. (11) It should be under- 
stood that the enlisted men of sanitary squads are not labor troops; i. e., they do not police 
or care for grounds, billets, and areas, or dispose of refuse. They function as assistants to 
the sanitary inspector of the Second Army. 

These aiTanojemcnts provided iin adequate sanitary supervision, which 
served the important purposes of keeping constant guard over the area occu- 
pied by the army, facihtating the tasks of incoming troops, obviating the 
necessity of frequent and useless repetition of sanitary surveys of the same terri- 
tory, and keeping the army autliorities constantly informed of prevailing con- 
ditions and needs. By constant cooperation with billeting majors and with 
officers and men of the water service of the Engineer Department, moreover, 
these squads formed a coordinating link which served to convey necessary 
information from one service to the other. 

When the army area changed by advance or lateral shifting it was a rela- 
tively easy matter for the scjuad commander, whose area was adjacent to the 
newly acquired territory, to extend his work into this. If complete change in 
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the location of the army took place, the s((uad commanders concentrated their 
men at a central point, moved them forward and, after a rapid survey on their 
motor cycles, in consultation with the hilleting ofTicers of G-1, redistributed 
personnel. 

When the army was en<i;aged in active combat it proved best to exclude 
from the above scheme of organization a strip of territory about 4 km. deep, 
immediately behind the trench lines. This area was subjected to shell fire, 
and any kind of constructive activity of a permanent nature was rendered 
difficult. Also, in this area it was best to leave sanitary work entirely to the 
divisional authorities, in direct consultation with the army sanitary inspector, 
who kept in close personal touch with the divisions in the line. 

RELATIONS OF THE ARMY SANITARY OFFICE TO THE SANITARY 
INSPECTORS OF DIVISIONS 

In the experience of the Second Army, A. E. F., it proved best for the army 
sanitary organization not to interfere in the slightest with the sanitary organ- 
ization of the several divisions in the army. The routine sanitary supervision of 
divisional troops in all matters pertaining to health was left in the hands of 
division surgeons and division sanitary inspectors. It was the duty of the army 
sanitary inspector and all the machinery at his disposal, however, to reinforce 
the divisional facilities, to advise the responsible divisional officers, and to 
place at their disposal the experience and knowledge he had gathered by reason 
of his intimate acquaintance with the area. Whenever infectious disease is 
reported from divisions in more than isolated unrelated cases, the army sanitary 
inspector conferred with the division sanitary inspector, examined the prevail- 
ing conditions freely and gave advice. He, either in person or through trained 
assistants, made epidemiological and laboratory studies whenever these seemed 
indicated for the purpose of arresting the spread of contagion. He was the 
adviser of the chief surgeon of the army in matters of sanitary policy, in circu- 
larization of information, and in the meeting of any emergency. It was his 
duty to organize the area supervision and the transmission of information 
concerning the areas to incoming divisions. It was his function to establish 
and maintain liaison between the divisional authorities and other services of 
the army which had a bearing on sanitary problems such as the water service 
of the Engineer Department and the bathing and disinfestation activities of 
the Quartermaster Department. 

To carry out these functions it was necessary for him to have, first, trans- 
portation; second, assistants and personnel for area organization; third, a 
system of report whereby he could keep records of the daily occurrences of 
communicable disease in all units of the army. 

His functions, thus defined, did not in any sense curtail the authority or 
diminish the responsibilities of the divisional medical authorities. 

REPORTS 

It was necessary for the sanitary inspector of an army to keep constantl}' 
informed concerning the prevalence of communicable diseases in all troops of 
the army, both in divisions and in army troops. For this purpose he maintained 
in his office a reporting system whereby he could constantly keep his hand on 
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the pulse of the sick rate. Wliat the army sanitary inspector needed to know 
was whether contagious diseases were occurring, when and where, and in which 
company units. 

The company unit was important because it indicated occurrence in groups 
which were eating and living together, and therefore this report gave information 
as to contact. Knowledge of the place where the disease occurred was very 
important when troops were stationary, less important when they were con- 
stantly moving about in an army area. Even under the latter circumstances 
the place was of value, since the occurrence of a considerable number of cases 
in one and the same place within a limited period pointed to faulty condition 
of barracks, billets, or water supply. The system which was worked out and 
was in use in the Second Army was simple and gives the necessaiy information. 
Paragraph 12, Manual of Sick and Wounded Reports, A. E. F., September 
15, 1918, provided that special daily telegraphic reports of admitted com- 
municable diseases must be sent to the chief surgeon, A. E. F., by all field, 
evacuation, camp, and base hospitals. The reports were to give name, rank, 
company, and place of origin of infection whenever possible. For the pur- 
poses of the individual field army, it was necessary to require duplicate tele- 
grams from all the field and evacuation hospitals in the Army and to request 
similar duplication of telegrams from any base hospitals that were situated 
so close to the army area that they received patients direct from army units 
without these patients having passed through field and evacuation hospitals, 
as was normally the case. On receipt of these telegrams, an assistant in the 
office of the sanitary inspector took them each morning to the statistical 
office of the army, checked the location of the units from which the diseases 
were reported, and then listed them and recorded the information in the fol- 
lowing manner. 

Record hy units. — A book was kept in which separate pages were so lined 
that cases of epidemic diseases could be entered by date and company, one 
page being given to each unit in which the disease occurred. 

Spot map. — A wall map of the entire army area was kept, and when an 
infectious disease occurred a pin was stuck into the location from which the 
disease was reported, pins with a variety of colored heads being used for different 
diseases. Each pin was thrust through a little square of paper on which were 
written the date and the unit. When the army was actively engaged in com- 
bat, and its units were moving to and fro with great rapidity, the knowledge 
of the place from which the case was reported lost value by virtue of the fact 
that the disease was probably not contracted in the place from which the 
report came, and that by the time the patient had been in hospital two or 
three days this unit may have moved to another location. The spot map, 
nevertheless, was made of value by the following procedure. At the end of 
each week the information found on the spot map was entered in a book. In 
this way there was constructed a record of all places in which infectious dis- 
eases occurred during the week. When this information had been entered in 
the book for a particular week the pins were taken out and replaced with 
common pins (without colored heads), which were left to form accumulated 
evidence of all infectious diseases that had occurred in each place. When a 
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large number of such pins accumulated in any single space, it was simple by 
going back to the book in which the diseases were kept by places, to find out 
which particular variety of disease had occurred thei'e. Beginning with a 
new week, the colored pins were again entered as before. The map, thus at 
all times, showed not only the nature and location of the disease occurring 
within the weeks, but also indicated by a massing of the common pins whether 
or not these places had been frequent sources of disease. After a while it 
was of value to study the movements of units in which infectious diseases 
had occurred, and draw lines across the maps with red or blue pencil along 
the paths of movements followed by these units. This could easilj- be done 
by reference to the information in the "unit" and "place" record, and it 
occasionally was found that lines drawn for infected units intersected at places 
at which a considerable number of infectious diseases had occurred. By 
putting in dates it sometimes was discovered that a unit which had reported 
communicable disease had passed through places from which similar cases 
were removed from other units, within periods representing incubation times. 

As implied in the above paragraph, a further record, arranged by places, 
was kept in an ordinary ledger in such a way that there was a page for every 
town in which a communicable disease had occurred and all cases reported 
from these towns were entered on this page. 

To summarize, there was a cross indexing of records as follows: (1) Record 
by units from which contact studies could be made; (2) map record of places, 
as described above; (3) a ledger in which the occurrence of diseases was recorded 
by place of occurrence; (4) a week-book in which weekly records of the map 
were preserved after the renewal of pins. 

In addition to these records, constant contact was maintained with divi- 
sional surgeons and sanitary inspectors and medical oITicers of army troops, 
who were requested to communicate directly with the sanitary inspector of the 
army when they wished advice on any sanitary matter, or when any of the 
units under their care showed the occurrence of infectious disease which they 
regarded as warranting medical action. Such an arrangement, especially 
when the sanitary inspector had the confidence of the officers involved, formed 
an indispensable check on the records described above and made it possible 
also to keep in touch with the occurrence of diseases which it was believed 
unwise to designate as "reportable," as influenza, for instance. The few 
isolated cases of so-called influenza that occurred had very little sanitary 
importance, and reporting them would liave needlessly increased the paper 
work. When influenza occurred as an epidemic, the cases were usually so 
numerous that telegraphic reports were not feasible. In this disease and a few 
others, therefore, reliance was had on the direct information by contact with 
the officers in charge, with whose cooperation intensive study of the situation 
was made, as when any epidemic conditions prevailed. 

LABORATORY AND EPIDEMIOLOGICAL SERVICE 

Just as the laboratory is of only partial efficiency in hospitals if the bacteri- 
ologist is unfamiliar with the cases in the wards, so in our army it proved that 
the laboratory service could not be entirely efficient unless the laboratory 
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officer was trained as to and in touch with the epidemiological data. Like- 
wise, it was essential that the sanitary inspector of the army should be capable 
of acting as an adviser to medical officers and sanitary inspector of the several 
troop units; that he not only should be trained in practical sanitation but at 
the same time should be familiar with the facts of epidemiology, and the 
methods of making epidemiological surveys, and that he could handle a 
laboratory for the control of communicable diseases. 

The most practical laboratory organization of a field army holding a 
definite sector proved to be a stationary mobile laboratory made within 
reasonable proximity to armj^ headquarters, equipped for all cultural work 
and with personnel consisting of two or three commissioned officers and five 
enhsted men, three of whom were trained technicians. 

The surgeon, Second Army, A. E. F., in reporting upon the Medical 
Department activities of that army, stated: 

It is doubtful whether the divisional laboratories, as formerly organized and equipped, 
.should be continued. When divisions are reasonably stationary, such laboratories can be 
of great value for the performance of clinical pathological work for field hospitals and can 
materially aid in the sjjeed and detection of communicable diseases, more particularly 
meningitis, diphtheria, amebic dj'sentery malaria, and tuberculoses. Such a laboratory 
.should never be ecjuipped for extensive laboratory work for, when divisions are moving or 
actually engaged in combat, insuperable transportation difTiculties invariably arise. More- 
over, under such circumstances patients wlio are sick for more tlian a few days are evacuated 
to hospitals where laboratory facilities are available, and the largest epidemiological prob- 
lems can best be handled under any circumstances by the mobile army laboratories described. 
The bacteriologist in charge of tliese cars can be trained by the army sanitary in.spector to 
make epidemiological studies and, thus utilized, can independently attend to the rapid 
contact and carrier studies which should be made in direct coordination with the actual 
laboratory work. It is our belief that a thorough laboratory training is essential to work in 
epidemiology. The divisional laboratory man should be utilized in the same way as special 
assistant to the divisional sanitary inspector. 

In discussing laboratory work in field armies it should always be borne in mind tiiat an 
army engaged in combat or holding a sector is not the place for research. The latjoratory 
should be an instrument in the hands of sanitary authorities for the prompt detection and 
arrest of communicable diseases. For tliese reasons, it is of great import that we should 
consider briefly the extent of laboratory work which it is wise to carry out in active field 
armies. 

The most practical solution of the clinical pathological problems for divisions would 
seem to me to maintain a number of such organizations for assignment to divisions when cir- 
cumstances are such that the laboratory can functionate to advantage. These laboratory 
units, organized as at present, could remain under the control of the director of laboratories 
of the .\riny and assigned to divisions for indefinite, temporary duty when the respective 
divisions are at rest, assigned at the request of the division surgeon, and could be withdrawn 
and remain unassigned wherever needed when the particular division is in combat or moving. 

It goes without saying that mobile laboratories and all purely diagnostic laboratories 
which are connected with an army organization should at all times be carefully supervised 
in order that the promptness of diagnosis which gives the clue to epidemiological investiga- 
tion and control shall be efficiently carried out. 

One of the fundamental principles underlying successful epidemiological laboratory 
work is to restrict it to the amount which can be accurately done. We are entirely out of 
sympathy with the extensive carrier examinations which were instituted in the camps of 
the United States for the control of meningitis upon the occurrence of a single case. Our 
own observations have not given us the impression that this work has had much effect upon 
the reduction of the disease incidence, and we are absolutely sure that the technical inaccu- 
racies inevitable in such wholesale bacteriology largely defeat the purjwse of tlie work. 



558 SANITATION 

It is, ill our opinion, more important to restrict tiie laboratory work at first to rapid 
and accurate diagnosis, and to abstain from extensive carrier worl< until a number of cases 
have occurred in one and the same unit. The principles of prevention of most of the diseases 
of importance for army sanitary control are fairly well understood, and after the discovery 
of a single case in a unit it is more important as a rule to concentrate speedily upon the 
correction of general sanitary defects for the control of the particular disease. 

Most of the im])ortant military epidemics are of either respiratoiy, diges- 
tive, or insect transmission. For sanitary purposes we consider as respiratory 
in mode of transmission: Pneumonia, influenza, measles, scarlet fever, menin- 
gitis, diphtlu^ria, mumps, chicken-pox. Diseases transmitted by the digestive 
route are: Typhoid and paratyphoid fever, the dysenteries, simple diarrheas. 

It is not possible to generalize intelligently when speaking of different 
diseases. For this reason the jmnciple of epidemiological and laboratory 
procedure, believed to be sound and effective, can best bo presented by sub- 
mitting in more or less detail the reasoning and actual methods of work for 
each disease in question. Some considerations leading to the method of 
handling meningitis in the American Expeditionary Forces will V>e pertinent 
as illustrating just what is meant. 

Epidemiologic records almost universally show that in very few instances 
is a case of meningitis directly referable to a preceding one, as is true of measles 
and smallpox. Almost universally divisions that had meningitis showed a 
scattered distribution, there being often as many individuals, or almost as 
many, involved as there were units, and when the cases were so plentiful that 
several or many occurred in the same company or platoon it was almost excep- 
tional that direct connection between one case and a preceding one coul I be 
established. 

This shows with great definitencss that in the transmission of meningitis 
the carrier is of comparatively greater importance than the case. 

It also shows that the disease is one to which the susceptibility of individ- 
uals varies within very wide margins. Otherwise we would frequently find, 
as in typhoid fever and other diseases, groups of cases radiating back to the 
same carrier source. Such, however, is not the case; the incidence of menin- 
gitis is more a susceptibility than a transmission problem. 

It will be well for purposes of practical army sanitation to classify diseases 
according to susceptibility phenomena. There are some diseases — typhoid, 
typhus, smallpox, plague, cholera, measles, scarlatina, and some others — to 
which susceptibility is universal, and all individuals who have not had these 
diseases or have not been artificially protected are likely to contract them if 
exposed to a sufficient dose of the virus; that is, to a minimum infectious dose. 
There are other diseases, pneumonia, for example, in which the normal human 
being, well fed, well clothed, and not otherwise diseased, is highly resistant 
and will withstand, without harm, exposures that will infect promptly his 
fellows less well cared for or for other reasons in poor physical condition. In 
the former class the sanitary measure must always primarily consist of con- 
tact prevention by the discovery and removal of cases and carriers, combined 
•with the supervision of intermediate means of transmission and specific vacci- 
nation. In the latter group of diseases the contact matter must, of course, 
also be kept in mind, but the primary point of attack must be the general 
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hygienic measures that aim at tlic prevention of resistance-lowering conditions. 
Meningitis is a disease in which normal resistance is probably higli in most 
persons. There exists, however, a group of persons who, for reasons not 
hitherto clear, are abnormally susceptible, this susceptibility being a perma- 
nent, perhaps congenital, property with them, diminishing with adolescence 
in some of them, remaining with others, increasing with all of them when 
general physical environment is poor. That such diseases as influenza j)re- 
disposc to meningitis is probable, as recent experiences seem to indicate. The 
supposition that these are individuals who arc normally susceptible to menin- 
gitis is based on facts observed by all who have dealt with this disease. In 
all epidemics there are many individuals who, though in perfect health and 
remarkably good physical condition, develop the disease and die quickly, 
while others may harbor meningococci in nose, throat, and even lungs, and 
escape meningitis. 

Whether or not such relative immunity depends upon an acquired resist- 
ance, whether it is measurable by serum or skin reaction, are interesting fields 
for investigation, but too little is known at the present time concerning them 
to warrant discussion. 

The carrier problem in meningitis, moreover, differs in important respects 
from that in typhoid fever and some other diseases. A typhoid carrier is apt 
to be a chronic carrier. In meningitis it is apparent, from the excellent studies 
of British and American observers, that carrier rates, in one and the same 
troop unit, fluctuated between very wide limits. During the warm months, 
when meningitis incidence was low, the carrier rate was correspondingly low. 
During the autumn and winter months, coincident with the spread of catarrhal 
conditions of the upper respiratory passages, the carrier rates rose to 20 per 
cent and above. 

In the face of these simple facts it is well to consider how meningitis 
epidemics come about, why they occur, and in what respect the occurrence 
of such epidemics differs from those of such diseases as measles and typhoid 
fever, and other diseases to which all previously uninfected individuals are 
susceptible. 

In any command at any given time there is a definite percentage of 
susceptible pei-sons and there are carriers, the number varving according to 
the prevalence of upper respiratory catarrh and the degree of crowding in 
the command. When the command is first organized, if chance brings these 
two groups into close association with one another, a few cases of meningitis 
occur. Sooner or later the command settles down to a more or less regidar 
routine of reciprocal contact between definite groups of individuals associated 
in fLxed platoons and companies, billet or barrack companies. It is summer, 
and there is little catarrhal disease. Men do not spread sahva by sneezing 
and coughing; if occasionally they do, the relatively healthy mucous membrane 
of the recipient of the resulting spray does not form a favorable nidus for a 
flora of organisms so delicately vulnerable to symbiotic conditions as the 
meningococcus. Then come cold weather and exposure. Carriers acquire 
colds and begin to secrete and spread mucus; meningococci become more 
plentiful on their diseased mucosa? and are brought down from the high 
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places in nasal sinuses; the men begin to crowd together about stoves and in 
sleeping quarters. Other men similarly diseased become carriers. The 
carrier rate goes up and, with it, the mathematical changes of contact between 
susceptible men and carriers increase at more than geometrical ratio. More- 
over, more men become susceptible because of influenzal or other infections 
of the nose, throat, and bronchi. 

The following circular illustrates the procedure adopted in the Second Army, 
A. E. F., for the management of nieningitis, as based on the preceding con- 
siderations: 

The following measures should be taken when meningitis occurs in the command: 

(1) When one case of meningitis appears in a unit, make a thorough sanitary inspection 
of the unit and enforce with great strictness the existing regulations concerning space between 
beds, ventilation, and mess-kit washing. Nothing else need be done. 

(2) When two or more cases occur within the same ten days or two weeks, in addition to 
the above have all men inspected at least once a day and remove all those with severe colds 
and coughs from sleeping quarters, screening them from each other with shelter halves hung 
between beds; if necessary, screening of the part of the barrack in which they are put from 
the rest of it, preferably putting them together in a separate building. Treat coughs and 
colds as things requiring the attention of the medical officer as though they were really 
dangerous sources of infection to others. Other matters of inspection, such as cleanliness 
of floors, spitting, etc., go without saying. 

(3) When two or more cases occur in quick succession in such a way that one can reasonably 
become apprehensive of an incipient epidemic, the following measures should be adopted: 

Carry out strictly all the provisions incorporated in the preceding paragraphs; regard the 
command as probably badly infected, and take great pains to separate out the coughs and 
colds. Do your utmost to find facilities for additional quarters and spread the men out in 
small groups or allow as much more space as possible beyond the minimum required. If 
necessary, put some of the men under tentage or in pup tents, giving them extra allowances 
of covering. The argument that this can not be done in the whole .\merican Expeditionary 
Forces is invalid because this command is to be managed as an infected one. Have a non- 
commissioneti officer supervise mess-kit washing in boiling water. Inspect quarters during 
the day as often as seems necessary according to discipline of the command, and at least 
once during the night for ventilation. Notify the office of chief surgeon. Second .\rmy, 
immediately, so that army laboratory may undertake to do carrier rate examinations on the 
command. Preventative measures beyond those stated above will depend upon the result 
of laboratory examinations. 

The following sanitary order. Second Army, A. E. F., illustrates the proper 
balance to be struck between the employment of general sanitary measures 
and laboratory investigations in the actual control of epidemics in an active 
field army. The section on meningitis incorporated in the original order is 
omitted to avoid repetition. 

Regulations for the Control op Communicable Diseases, Second Army, A. E. F. 

The following circular is issued for the guidance of medical officers of the Second .\rmy 
in their mo.st important function — that of preventing communicable disease. 

The sense in which the words "quarantine" and "contact" are used is first defined in 
order to avoid ambiguity. 

It is impossible to lay down ironclad rules applicable to all conditions. A certain amount 
of discretion must be left to the medical officer in charge. In making recommendations, 
both military necessity and medical expediency must be considered. Military duties and 
training must be interfered with as little as possible. In making recommendations it is 
advisable to put them in such form that they may be Issued directly as an order 
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Definition of contacts. — The following will be considered contacts: (1) Men in same 
tent; (2) men in the same room in billet; (3) men in same barracks, who have been sleeping 
within three-bed distance on either side of patient within the last ten days; (4) those men who 
have been in particularly intimate association with a case during the probable infective 
period. 

Definition of quarantine. — Quarantine may be of two degrees: (1) Absolute; (2) partial 
(ir working quarantine. 

Ab.solute quarantine: Men are strictly confined to a definite area and all association 
of any kind with others is forbidden. This is only applied in very serious di,sea.ses, such as 
smallpox, typhus fever, plague, etc., or where the extent and degree of the epidemic warrant 
strenuous efforts for its control. A guard is usually necessary. 

Partial or working c(uarantine: Troops are allowed to attend out-of-door formations. 
It is preferable that they be drilled or worked separately, but when this interferes with 
military training it need not be insisted upon. When off duty they are to be kept absolutely 
separate from others, messing alone or at a different hour and washing their mess kits in 
separate boiling water. It is the type of quarantine usually employed. 

I. GENERAL PROCEDURE 

(a) Measures to be taken immediately when respiratory disease occurs. In this category 
are included pneumonia, influenza, measles, scarlet fever, meningitis, diphtheria, and mumps. 

1. Quarters. — Inspect quarters to determine overcrowding. The ideal to be aimed at 
is a minimum floor space of 4 by 10 feet per bed. Under no circumstances ever allow less 
than 20 square feet and, if this seems impossible of attainment, report immediately to higher 
sanitary authority (Bulletin 94, H. A. E. F., 1918). Make sure that all the available space 
in your billeting area is in use and that there are no unoccupied rooms or barracks while 
others are overcrowded. When the space allowed is less than 4 by 10 feet, hang up shelter 
halves between beds by stretching strings from wall to wall. Under all circumstances 
enforce head-to-foot sleeping. When double-deck bunks are provided, try to allow 5 feet 
between individual bunk units. Separate the two men sleeping on the same tier by shelter- 
half i)artitions. Be sure that men across aisles are sleeping head to foot. Not more than 
50 men should be used, in preference to crowded barracks. 

Ventilation must be strictly enforced and inspections made at least once between taps 
and reveille to enforce the keeping open of windows. Blankets and bedding will be aired 
for several hours on dry days. Spitting in ciuartcrs will be made subject to disciplinary 
action. Floors of sleeping quarters will be swept after sprinkling with water once a day. 

2. Mess kits. — Mess kits must be washed in boiling water. The mess-kit water should 
be kept on the fire and kept full of soapsuds. Rinse in running water. Do not dry on a 
common towel. When no fuel is available it is better for the men to wash individually in 
running water, wiping out with paper or leaves, than to wash in the common lukewarm 
can of diluted saliva. 

3. Inspect men twice a day, once at roll call, once at retreat. Look them over for colds 
in the head, red conjunctiva;, coughs. Ask a few pertinent questions. Take temperatures 
of men who are not feeling well or who have severe colds. Segregate those with colds and 
coughs by putting them into separate sleeping quarters. If no such quarters are available, 
separate a part of one barrack or large billet by making a partition of suspended blankets. 
Hospitalize all the cases with temperature. 

4. Investigate equipment of men, with especial attention directed to supply of over- 
coats, raincoats, serviceable shoes, three blankets per man, and three pairs of socks. 

(fc) Measures to be taken when intestinal disease appears, typhoid, paratyphoid, dysen- 
tery, or epidemic simple diarrhea. 

1. Inspect latrines. See that they are not too full, that the seats and covers are tight, 
and that there is no trickling where bottom of box fits on the ground. When materials are 
available, have latrines burnt out once a day. Fill up all that are too full and have new 
ones dug not less than 5 feet deep. If no lumber is available for covered latrines, .see that 
there is a pile of dirt and a shovel on hand, and either inspect frequently or put a guard on 
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the latrines to make sure that tlic men cover every defecation and soiled paper with dirt. 
If available, wash woodwork once a day with a solution of cresol, a pint in two buckets of 
water, and sjirinklc residue of this on feces. Sprinkle inside of latrine once daily with 
chloride of lime, if available. If epidemic conditions prevail, have w-ash basin and soap 
handy and force every man to wash his hands after defecation. Supply no towels. Hands 
should be allowed to dry in the air. 

2. Inspect kitchens and enforce cleanliness in the handling and preservation of food. 
See that meat is protected from flies. Stop the use of salad, fruit, milk, or other uncooked 
food. Enforce the washing of hands of kitchen personnel before the handling of food. In 
permanent camps, kitchens must be screened. Inspect kitchen personnel and remove 
tliose who have intestinal symptoms. 

3. Attend to water supply. Personally assure yourself of proper chlorination of water 
and the cleaning of carts if water carts are used. Request bacteriological analysis of sources 
from which the water is taken after chlorination. If necessary put guards on public water 
supplies, faucets, etc., and instruct men concerning the dangers of unauthorized sources. 

4. See that garbage, offal, the dead bodies of horses, etc., are promptl}- buried to reduce 
fly breeding. Have manure piles removed, covered, or packed tightly. 

(c) Notify commanding officer of organization of existence of an incipient epidemic. 

ir. SPECIAL PROCEDURES 

Sanitary management of meningitis 

1. The following measures should be taken when meningitis occurs in the command: 

(a) When one case of meningitis appears in a unit, make a thorough sanitary inspection 
of the unit and enforce with great strictness the existing regulations concerning space between 
beds, ventilation, and mess-kit washing. Nothing else need be done. 

(b) When two or more cases occur within the same ten days or two weeks, in addition 
to the above have all men inspected at least once a day and remove all those with severe 
colds and coughs from sleeping quarters, screening them from each other with shelter halves 
hvmg between beds; if necessary, screening off the part of the barracks in which they are put 
from the rest of it, preferably putting them together in a separate building. Treat coughs 
and colds as things recjuiring the attention of the medical officer as though they were really 
dangerous sources of infection to others. Other matters of inspection, such as cleanliness 
of floors, spitting, etc., go without saying. 

Diphtheria. — On occurrence of a case of diphtheria, contacts will be put under working 
quarantine and a request made on the chief surgeon of the Army for cultural examinations 
and Shick tests on the contacts and on the kitchen personnel of the unit in which the case 
has appeared. Carriers will be i-solated and recultured after a week. Extent of cultural 
examination beyond this will be determined by the sanitary inspector after an epidemio- 
logical survey. The entire command will be inspected at least once a day for sore throats. 
Po.sitive Shicks will be given 1,000 units of diphtheria antitoxin. The administration of 
diphtheria antitoxin, with date, should be entered on the .service record. 

General measures given above, concerning quarters, mess kits, etc., will be carried out. 

Meastex. — In addition to the general measures advised above, all contacts will be iso- 
lated in working quarantine for two weeks. The most im])ortant measure in the limitation 
of measles is the inspection of men at least twice a day, the prompt segregation of all men 
with cold.s or inflamed conjunctiva;, and the prompt hospitilization, as suspects, of all men 
showing temperature of 99. .5 or above, by mouth. 

Scarlet fever. — In addition to general measures, a working cjuarantine of all contacts for 
two weeks. In.spections as in measles. Especial attention to sore throats and temperature 
and segregation of those with severe "colds." 

Liberty [German] measlen. — As in measles. 

Mumps. — Working quarantine of all contacts for three weeks. Daily inspection with 
especial attention to swelling of parotids and submaxillary regions, and inquiry as to sore 
throats. Temperatures taken on all suspicious cases and men with temperature hospitalized. 

Smallpox. — Absolute quarantine of entire unit. Revaccination of entire unit. At 
lea.st two negative tries must be made. Daily inspection as above and release from quaran- 
tine two weeks after completion of revaccination. 
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Typhoid and paratyphoid fever. — (1) Inspection of the command from wliich the case 
has come, especially in regard to the water supply, latrines, kitchen and sources of food, 
etc., as listed above; (2) scrutiny of the vaccination records of the entire unit; (3) carrier 
investigation of the kitchen personnel reciuested; (4) attention to fly protection and breeding. 

Nothing further will be done beyond the correction of sanitary defects unless a second 
case occurs in the same unit. When another case occurs in the same unit, repetition of the 
carrier examination on the kitchen personnel will be made and the entire unit revaccinated 
with one dose of triple lipo vaccine. 

Dysentery. — Same procedure as in typhoid fever, with jjarticular attention to fly breed- 
ing, latrines, and the protection of food. Kitchen personnel cultured for the carrier state. 

Amebic dysentery. — Same as above, with particular attention to the discovery of carriers. 
This problem should be referred to the army laboratory through the chief surgeon. 

Trench fever and typhus fever. — Cases that suggest these diseases should be immediately 
reported, even if diagnosis is doubtful, and measures taken to have entire command 
deloused immediately. If there is difficulty in doing this, the problem should be reported to 
the chief surgeon of the army. If there is a case suspicious of typhus fever, the entire com- 
mand should be put under strict quarantine until satisfactory delousing has been accom- 
plished and several careful inspections for lousiness have been negative at intervals of one 
week. Typhus suspects should be evacuated in a separate ambulance, the cases marked 
as suspicious of the disease, and all blankets, clothing, etc., on the patient or in the ambu- 
lance must be deloused. 

Influenza and pneumonia. — Principles of prevention. The principles of prevention 
consist in: Supplying of men with sufficient clothing and covering at night and kee])ing 
them as dry as possible. Each man should have three blankets or a suit of heavy under- 
wear, three pairs of socks, two pairs of shoes, one raincoat, one shelter half, and sweater. 
The avoidance of crowding in quarters and billets, and the provision of ventilation, as per 
"general procedures." Care in the washing of mess tins in boiling water after meals. The 
prompt exclusion of men with colds in the head from common sleeping quarters, and the 
undelayed removal from companies of men showing the first signs of definite disease. The 
evacuation of those sick cases separately from wounded and from those with other diseases. 
Proper care and segregation in hospitals. The first is a quartermaster's problem; the 
others are medical problems. All are disciplinary problems. Cooperation is therefore 
neces.sary, and with its suppression of the disease is possible. Those matters nuist be super- 
vised by systematic inspection. 

Dryness. — A wet man invariably is cold, and a cold man is susceptible to infection. 
Three or four tin stoves in a dugout or a small liut make an excellent drying room. Strings 
and nails in them make it possible for men to hang up their extra clothes to dry. They can 
then go to bed with dry things or have dry clothes to put on in the morning. A drying 
room per platoon or company can easily be arranged with a little ingenuity and is of great 
sanitary importance, to say nothing of comfort. 

Work. — When influenza is spreading rapidly in a command it is wise to remember that 
when men are overworked to the point of exhaustion they are rendered extremely suscep- 
tible to infectious disease. It is advisable, therefore, if military conditions at all permit, to ask 
that the drill schedule and other work be slightly reduced until the epidemic is under control. 

Inspection and segregation. — When cases of grippe have lx>gun to appear the medical 
officer should attend roll call and rapidly inspect all the men every morning. This can be 
done with speed by walking down the line, observing men for signs of "colds in the head," 
coughing, sneezing, or red eyes, and asking a few questions. Suspicious men should be 
made to step out and sent to the sick call, where temperature should be taken. 

Men with definite colds in the head, without temperature, should be taken out of their 
billets and made to sleep in special barracks or billets, or other available space, with shelter 
halves hung up so as to form .screens between neighboring beds. If possible, they should be 
given an extra allowance of bed covering. They should be i)laced on light duty for a day 
or two. If no special (piarters are available for such men, put them all together at one end 
of the barracks and separate this end from the rest of the barracks by hanging up blankets 
or in some other way making a screen. 

Where the military situation will permit, cases of influenza may be hospitalized in the 
divisional area. The attack is shortened and complications prevented by early bed treatment. 



564 SANITATION 

Ample floor space must be allowed and screening between beds attended to. Gauze 
masks should be worn by patients and attendants when coming into intimate contact, 
especially during transfer and evacuation. Cases whose temperature continues for more 
than 48 hours, or with signs of pneumonia developing, should be evacuated except from such 
hospitals as have been designated by the chief surgeon, Second Army, as respiratory disease 
hospitals. 

On all men showing temperature on first inspection careful chest examination should be 
made. If any signs pointing to extensive bronchitis or actual pulmonary involvement are 
found, the patients should be promptly evacuated. 

Evacuation. — During evacuation, grippe eases should not be placed in the same ambu- 
lance with wounded or with other sick. Kemember that, in evacuating pneumonia, the 
greatest care must be taken to prevent their exerting themselves. Do not let them walk or 
dre.ss or undress themselves. Keep them on their backs. Failure to observe this may make 
the difference between recovery and death. 

Hospitalization. — In evacuation and other hospitals, grippe cases must be placed in 
separate wards. Cases developing pneumonia must be taken out of the grippe wards 
prompth' and placed in separate pneumonia wards. Beds must be screened one from the 
other. Attendants must wear light gauze masks. Sputiim must be disinfected or burned. 
Thermometers must be sterilized. 

Respiratory infection and evacuation. — During action, especially under circumstances 
like those which prevailed in the Meuse-Argonne operation, where many of the men in the 
line were exposed to wet and cold for long periods and developed grippe, a problem of 
evacuation of considerable sanitary importance arises. Efforts must be made to evacuate 
such respiratory cases separately from the wounded, and especially from the gassed. In 
both instances, more particularly in the latter, the respiratory cases may transmit to the 
latter streptococci and pneumococci which may determine the death of the patient. In one 
division of the Second Army it was found possible to mask all respiratory cases which came out 
of the line and keep them masked until their admission to a hospital. 

RESERVE AREAS OF ARMY WHEN IN THE LINE 

When divisions were engaged in active combat during which their casualties 
may have amounted to several thousands, and were then taken out of the line 
to an army area for replacements and reserve, their sanitary conditions were 
apt to sink to a low level when left to their own devices. Men who had lived 
under combat conditions, who had gone through harassing weeks of peril and 
e.xertion, were physically worn out and mentally strained. Invariably, when 
withdrawn from the line, they relaxed, both mentally and physically, and it 
seemed poor policy to expect them immediately to take up the routine of camp 
life and to begin their rest period by cleaning up and policing their new area, 
digging latrines, and in other ways establishing the sanitation of their camps 
and billeting areas. It happened during the war that such divisions had to be 
stationed in areas recently abandoned by divisions that had gone forward to 
take their places. The consequence was that insanitary conditions, with 
dangers especially great for men in their condition, prevailed for a week or 
ten days; that is, until the division had been brought back to a more or less 
normal physical and mental state. 

It was therefore necessary for the sanitary inspector of an army to make 
the preparations and the supervision of reserve army areas a part of this activity, 
to keep in touch with the movements of troops in and out of these areas, and 
to endeavor, with the aid of his sanitary squads, to assist in preparing them for 
the reception of troops coming out of the line. The troops thus finding the 
areas in good condition were relieved for the first week from extensive sani- 
tary policing, and could take up this work themselves at the end of that time. 



CHAPTER IV 

TROOP SHELTER 

TROOP SHELTER IN FRANCE 

Generally speaking, in the United States during the World War our troops 
were housed in two main classes of shelter — temporary barracks and tents. 
To this manner of housing there were exceptions, of course, but to only a rela- 
tively slight extent, these being the use of some of our permanent barracks 
and the conversion to barrack use of existent civil buildings which were rented 
for the purpose, instances of the latter use of buildings being more especially 
true of our general hospitals. In the American Expeditionary Forces, how- 
ever, use was made not only of tents and buildings temporarily constructed 
but also of billets and bivouacs. 

In France the basis of our troop-shelter program was the provision, by 
new construction, of temporary barracks for one-third of the strength of the 
American Expeditionary Forces, the assumption being that the remaining two- 
thirds of the troops would be billeted or otherwise provided for, as in bivouacs.' 

To appreciate the necessity for providing different kinds of shelter for the 
American Expeditionary Forces, it will be necessary to know the zones into 
which these forces were divided. Basically these zones were the zone of the 
advance and the zone of the line of commimications (Services of Supply).' 
The differentiation of the zone of the advance and that of the line of communi- 
cations may be explained as follows: The zone of the advance includes the 
forces actively engaged in the defeat of the enemy, whereas the zone of the 
line of communications embraces all the territory in the theater of operations 
from and including the base to the point or points where contact is made 
with the trains of the combatant field forces.^ In warfare of motion fixed 
shelter, except in certain instances where local buildings may be used for 
additional shelter for troops, can not be considered; consequently tentage must 
be resorted to, this necessarily being limited to that carried on the men, on 
animals, and in trains.^ In the World War, however, our troops had some 
experience in warfare of a fixed character, which necessitated a unique form 
of shelter. This will be considered later. 

The mission of the tactical and administrative groups assigned to the line 
of communications, which in the American Expeditionary Forces became the 
Services of Supply,* was to relieve the combatant field force — the force in the 
zone of the advance — from every consideration except that of defeating the 
enemy. ^ This mission was carried out, for the most part, in fixed places, thus 
permitting the provision of shelter for troops thereat. 
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TROOP SHELTER IN THE SERVICES OF SUPPLY 
CONSTRUCTED BARRACKS 

Three factors influenced the provision of constructed barracks for the 
American Expeditionary P"'orces: Materials, labor, and fuel. As early as Octo- 
ber 10, 1917, instructions were issued by General Headquarters, A. E. F., to 
the effect that construction work for sheltering our troops would be reduced 
to the lowest practical limit. " The reasons for this measure are obvious and 
do not require present discussi(m. 

Wherever possible, officers, men, and other persons connected with the 
American Expeditionary Forces were to be billeted, and buildings were not to 
be erected for any purpose where existing buildings could be obtained. Where 
it was impracticable to secure sufficient billeting accommodations, barracks of 
the Adrian or other similar type were to bo constructed, but their use was to 
be limited to the minimum for housing troops. 

The Adrian barrack was selected because it was a demountable type of 
barrack, could be constructed elsewhere, and the sections comprising it put 
together where desired with minimum labor requirements on the part of the 
American Expeditionary Forces. It measured 20 feet by 100 feet.' 

Though floor space will be given separate consideration, it is necessary to 
mention at this time that, to determine the number of barracks required, 1 
linear foot of Adrian barracks was given per enlisted man." Nurses, officers, 
and patients in hospital were given a greater amount of floor space than this. 
To provide barracks for the American Expeditionary Forces, within the 
limitations prescribed, as mentioned above, contracts were made with the 
French and British Governments and with civilian contractors in France and 
Switzerland for approximately 23,000 barracks, of which 15,000, including 
4,500 hospital barracks, were delivered.' Most of these were of the demount- 
able type, either Adrian or Byrant. Deliveries of these were slow, except 
during August, September, and October, 1918, when more than 1,000 barracks 
per month were received, consequently it was necessary to construct barracks 
in place from lumber supplied by our forestry troops. Of these barracks con- 
structed in place there were two types, devised to utilize a minimum quantity 
of lumber: Type B and type C' Type B barracks were of wood, requiring 
6,100 feet board measure of lumber, while type 0, having corrugated iron roof 
and sides, required only 1,600 feet board measure of lumber.' Most of the 
barracks constructed in place conformetl to the standartl measurements of the 
Adrian barracks; that is, 20 feet by 100 feet, and were one story. In some 
places, however, departures from the standard were found. In Camp Pon- 
tanezen, Brest, the measurements of the wooden barracks, metal-sheathed 
were given as 20 feet by 120 feet;' at the Baranquine stevedore camp near the 
Bassens docks, where it became necessary to house 8,000 men on a plot of only 
25 acres, double-story construction was employed. These double-story bar- 
racks were 31 by 92 feet in plan and were designed to house 250 men.' 

Barracks for the American Expeditionary Forces were constructed in 
greatest number in such centers as rest camps, replacement and supply depots, 
divisional areas, training schools, and camps for prisoners of war. In the 
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divisional training areas, in the Advance Section, Services of Supplj-, barrack 
construction was undertaken on a large scale. Here troop accommodations 
(barracks, huts, etc.) to March 1, 1919, amounted to 16,444 buildings. These 
buildings comprised demountable barracks of various types, generally 20 by 
100 feet in plan, when available; otherwise barracks were constructed of rough 
lumber.' Each barrack building was the equivalent of a standard barrack of 
2,000 square feet of floor space. 

Not much may be said in the way of description of the simple barracks 
provided for the American Expeditionary Forces. As has been stated above 
the single-story, standard barracks were generally 20 feet by 100 feet. At the 
side walls, inside, these buildings were about 7^ feet high; at the ridge about 
llj^ feet high. In each side wall there were 12 windows.* In the standard 




Fig. 3.— General view of old camp at Grange Neuv, Gironde, France, showing .\drian type of barrack 

wooden barracks these windows were 3 feet 3 inches square, and their sills were 
approximately 4 feet 3 inches from the ground. In the corrugated-iron bar- 
racks, however, the windows measured 3 feet 2 inches in width bj' 3 feet 8 
inches in height. The number of windows in the Adrian barracks was 12, 6 
in either side wall. These windows, however, were approximately double the 
size of windows in the standard barracks, measuring 3 feet 6H inches in height 
by 6 feet 6% inches in width. Instead of glass for the windows of barracks, 
oiled linen almost universally was used, this use of linen being forced because 
of the scarcity of glass. The manner of operating the windows for ventilation 
varied in the different types of barracks used. In the Adrian barracks windows 
opened out from the bottom. In the barracks which we constructed in place, 
however, windows generally were opened by sliding them to one side. Excep- 
tionally, they were opened by dropping the upper half (fig. 7), or by letting 
the upper end partially fall inward (fig. 8). 
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Fig. 4.— Standard barracks, 20 by 100 feet; type "B" 
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Fig. 5.— Standard barracks, 20 by 100 feet; type "C" 
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Fiii. 6.— Two-story barracks at Camp BaraiiQuinc 




Fig. 7.— Wooden barruckn at Auurniui liinUiiivdiM-ii t t-ijii-r. Li- .Maii.s. Note use of oiled linen for glass in windows 
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Fig. 8.— Wooden barracks at Camp Ancona, Girondo 







Fig. 9.— Type of troop shelter employed at Camp OSoicourt. Noteabsenceotridge vcutilatot.- in luiiWings in foreground 
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With few exceptions, such as in the Byrant barracks where there were 
side as well us end doors, there were but two doorways in barracks in the 
American Expeditionary Forces, one at either end.* These doors were double 
opening outward, the frame measuring about 5 feet by 6J^ feet. 

Barracks for the American Expeditionary Forces were not provided with 
wooden floors, nor were they ceiled.* Their roofs generally were covered with 
rubberoid or similar material, except when galvanized iron was used for the 
walls, when the same material was used for roofing. As will be mentioned 
when ventilation is discussed later, roofs of barracks almost generallj' were 
without openings in them, as shown in Figure 9. 

BILLETS 

Billeting, which is the assignment of troops to public or private buildings 
for quarters, though a common practice in foreign armies, had ceased to be 
considered a feasible means of providing shelter for our troops long before the 
World War. In France, however, as has been noted above, it was found 
that, because of the scarcity of materials and labor, billets would have to be 
utilized for our troops to the greatest extent possible." To make billeting 
practicable the French accorded to the American Expeditionary Forces, in 
January', 1918, the right to military requisitions, including the right to billeting 
and quartering of troops, under the French laws, exercisable in the same manner 
as by the French Army.' 

The administrative machineiy for securing billets for our troops comprised 
the American requisition service, attached to the Services of Supph* and 
operating under the commanding general, Services of Supply." A town major, 
with a staff of assistants, was designated for duty in each village or commune 
in which our troops were billeted. It was the duty of the town major to pro- 
cure from local French authorities the amount of billeting space required for the 
members of the American Expeditionary Forces ordered to the locality. His 
was the responsibility for the location and maintenance of suitable latrines, 
baths, water, washing and incinerating facilities, and for the arrangement for 
the disposal of refuse. Buildings and premises available for troops were to be 
plainly marked with munT)er and designation as well as with their capacity. 
In so far as it was practicable, companies were to occupy both sides of a street, 
and the company officers were to be billeted on the same block as were the men 
of the company concerned. All town majors of each general or divisional 
training area occupied by our troops were responsible in their functioning to 
the town major designated for each such area. 

The variety of the character of billets used by the American Expeditionary 
Forces was limited only by the kind of buildings available in the localities to 
which the troops were assigned. Generally, however, empty buildings were 
used for the enlisted men, comprising stables, barns, sheds, and the like. For 
purposes of concentration and control, as well as the desire to avoid incon- 
veniencing inhabitants, it was only exceptional that enlisted men were billeted 
with families. 

Prior to the organization of our billeting service on January 31, 1918, billets 
when taken over by our troops were far from being satisfactorj- from a sanitarj- 
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standpoint."' Tlio stal)los and barns which were used to house our tr()0])s, for 
the most part, had not been constructed with the view to permitting the entrance 
to them of either light or air, though many were quite open; and the state of 
repair of some mack; them dangerous for use, instances being rejxjrted where 
fractures and deaths occurred from men falling from lofts because of ancient 
and frail ladders used to reach them.'" Since the billets were usually in 
small, rural towns, practically depopulated of their young men, local standards 
of sanitation were inevitably far from satisfactory. There was an inadequate 
disposal of refuse, including the omnipresent pile of manure treasured by the 
j)easantry for fertilizing j)urposes. Stoves were not available at first for 
])roperly heating the billets, and many of the billets could not have been 
heated adequately because of their incompleteness."' 

With the provision of an administrative machinery of control of our bil- 
leting problem, as that promulgated in General Orders No. 18, G. H. Q., 
A. E. F., January 31, 1918, and the subsequent organization of that adminis- 
trative control, many of the objectionable features connected with billeting 
gradually were removed. When the towns were taxed beyond their billeting 
capacity, additional accommodations for our troops were constructed; in addi- 
tion, in the divisional areas in the Advance Section, Services of Sujjply, there 
were erected mess halls, bathhouses, and other miscellaneous buildings to 
supplement the existing billets.' Under the ca])tion "Sanitary squads," in 
Chapter I, much has been said of the part the Medical Department played in 
making billets reasonably suitable for occupancy and in maintaining their 
environments in a satisfactorj- state of sanitation. However, there r(>mained 
the irremediable sanitary defects of the system, among which may be men- 
tioned the inability to attain a complete control of the sanitation of a village 
because of its dual nature, made inevitable by the presence of a civil host. 
Here the utmost tact had to be exercised, frequently amounting to overcoming 
strong prejudices, to effect measures among the civil population that would make 
less of a divergence of the sanitary practices of the town and our own practices. 
Also, due to the overlapping of our military organizations, freqiu'ntly unavoid- 
able because of an irregular or broken distribution of their component groups, 
sanitary discipline was exercised with difficulty. 

The following abstracts made from reports of general medical inspections 
convey an excellent impression of the manner of l)illeting a division in the 
American Expeditionary Forces." 

Report of Inspection 
18 and 20 September, 1918 

8:}(i Division (2d Depot Division). 

******* 

5. Housing of men and general sanitary conditions. — The men are billeted throughout an 
area extending 30 miles north and south. They are occupying 18 towns, distributed about 
one battalion to a town. The sanitary inspector reports that the organization officers are 
paying an increasing amount of attention to sanitary conditions, which are improving notably 
in the care of latrines and kitchens and in water sterilization. 

The headquarters troop is billeted in an old hotel in Le Mans. Men are sleeping on 
bed sacks on the floor, pending the arrival of double-tier bunks. About IH feet between 
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beds. Supper for this organization consisted of baked pork and beans, pickles, boiled 
potatoes, apple sauce, cup cake, bread, and coffee. The bucket sj-stem is in use here for 
feces, a seat of the Havard type being in use. Latrines are kept in good condition. The 
sanitary condition of this billet and its surroundings were usually good. 

Ambulance Companies Nos. 329 and 331 and Field Hospital No. 329, remaining of the 
sanitary train, are in camp, using pyramidal tents with from five to eight men in a tent. 
Most of the men arc using litters to sleep on or improvised bunks. An excellent arrange- 
ment has been made for heating water in a galvanized-iron can and a pipe connecting with 
the field range. A French shower bath has been installed in the open. A good squat latrine 
is in use. The entire camp is neat and in good condition. Tliere has been very little sick- 
ness. The men are very much happier and contented in tents than in billets. 

One battalion of the 330th Infantry and the venereal camp are located at Laigne. Fif- 
teen men are billeted in a dirt-floored bviilding in two rccms, with one window and two doors. 
Men are in double-tier bunks in a continuous line, touching each other, except that there is 
one single bunk. Tlie men are not sleeping head and foot. The window is closed. Ventila- 
tion is poor, and this billet is thorougiily unsatisfactory. Ten men are billeted in a stabk- 
with concrete floor with only two small openings IJ^ feet long in addition to the door. The 
men have extemporized bunks within a foot of each other and are not sleeping head and foot. 
Sixteen men sleep in the loft above, with plenty of room. There is only one window, most 
of the light coming from the open barn door. Six men are crowded into an adjoining room 
of the barn. The bunks are side by side in pairs. No light or ventilation except from door 
and transom and a small opening 1 foot square leading into the adjacent barn. Fourteen 
men are sleeping in a loft room lighted and ventilated by small attic windows and doors. 
Beds are almost touching in some cases, others not more than 18 inches apart. The men are 
crowded and are not sleeping head and foot. Thirty-seven men are sleeping in an attic 
room of a stable practically only liglited from the attic door, altliough there are a few holes 
in the roof. The entrance is by means of a ladder through the one door. Fortunately one 
end of the loft room is partly opened into another better-liglited attic room. Bed sacks 
almost touching, and the men are not sleeping head and foot. The place is crowded, poorly 
ventilated, and dark. At the headquarters company kitchen waste water is put into a pit 
without grease trap, so that it must be changed frequent]}. Open pits are in use for latrines, 
feces being kept covered witli cartli. Shower baths for the troops here are in process of being 
installed. 

Tlie billets seen here seem overcrowded and the men are not well distributed. They 
should be thinned out and rearranged, making additional room by putting half of them into 
shelter tents. A considerable niimber of influenza cases have occurred here, the infirmary 
being crowded with them. They are sleeping on Gold Medal cots, alternately head and foot, 
liut the cots are only about 1 foot apart. The danger of this overcrowding was pointed out 
to the surgeon in charge and he was urged to correct it. The more seriously sick should be 
sent into tlic camp hospital, which recommendation w-as made to the division surgeon. 
Heretofore tliere has not, however, been room in camp hospital. It is not considered that 
the influenza situation at this place has been energetically handled as the surgeon seems to 
accept too complacently the overcrowding, which could be remedied by putting men into 
shelter tents. This suggestion was made to the conmanding officer and the surgeon, but was 
received without enthusiasm on their part. The necessity for this measure was urged upon 
the division surgeon. Later, September 20, this surgeon reported the influenza situation 
at Laigne to be improving. 

Tlie venereal camp is within an inclosed stockade. All the venereals of the division 
are kept here with the exception of a number of syphilitics at the camp hospital. This is a 
work camp, and the men are not carried on sick report. Three barrack buildings are pro- 
vided and there is accommodation for 200 patients. Men are sleeping in double-tier bunks. 
At present an open latrine is in use, the deposits being covered with dirt. A satisfactory 
latrine shed has been built and buckets in boxes with covered seats will be used. 

One battalion of the 329th Infantry (the worst infected organization) is .stationed at 
Yvre-le-Polin. Very few cases of influenza had occurred in this Imttalion until the arrival 
of a replacement draft from Brest. In each company a billet has been set aside as an 
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"influenza wani " wliero light cases are treated. Tlio more severe cases are sent to tlie 
hospital. The uuniber of cases liere has dropped in the last four days from 156 to 10. 

Two C()ni])anies are in outlying farmhouses, one company being scattered over an area 
of 2 square miles. The billets are in typical barns, sheds, lofts, some rooms in houses, etc. 
Company B is supposed to have billets for 300 men, but only has reasonable accommodations 
for 2G3. The number of troops occupying the billets varies according to the nvimber of re- 
placements .sent in from time to time. At present it is much reduced. This company is 
billeted over a wide area, making the work of the men very difficult. The men must make 
their packs and assemble very early in the morning. They come equipped for the entire 
day when they assemble at headquarters for reveille. .\ central kitchen is maintained for 
this organization. The men are being provided with three blankets each. Bedding is gen- 
erally put out in the air and sunlight. Open trenches are used for latrines, feces being kept 
covered with dirt. Seven men are billeted in an old farmhouse kitchen, with low ceiling, 
two doors, and one window. They are using straw mattres.ses on a tiled floor. The men are 
not overcrowded. Seven men are in a loft reached by a ladder. It has no windows; light 
from the doorlike opening and a small hole at the other end. Men are sleeping head and foot 
and are not excessively crowded. Another billet similar to this is occupied by 11 men. 
A billet for 15 men in a wagon shed is occupied by only 8 men at present. It has no windows; 
only light from tlie door. There is abundant ventilation through cracks in the wall and roof. 
Another billet in a wagon shed is without windows, but has doors on opposite ends. A wagon 
shed 18 by 27, intended for 15 men, is occupied by 14 at present. Not excessively crowded. 
Bed .sacks are on the ground. It has no windows, but large double doors for wagons. Venti- 
lation by means of doorway and cracks in the walls. Eighteen men are in a shed of a neigh- 
boring farmhou.se. Bed sacks are close together. Men are sleeping alternately head and foot. 
The latter two billets have manure i)iles immediately adjoining. Eight men are billeted in a 
dark wooden shed at a farmhouse which they share with the winter woodpile. It has no 
windows; light from the open door. Abundant ventilation by means of cracks in the walls. 
The men are not overcrowded at present. 

Company D's kitchen is in a wagon shed, using field ranges. The inside has been white- 
washed. Screened cupboards are in u.se for bread and food. Dinner consisted of vegetable 
soup, corned beef hash, stewed tomatoes, and bread. The latrine for this company is an open 
pit with box seats at the back. Contents not covered with dirt. There is a seepage pit for 
waste water. Eighteen men are billeted in the attic of a house, occupying three i)oorly 
lighted and ventilated rooms; one window in one room, small windows, about IS inches square, 
in the others. Nineteen men are lying on the dirt floor of an outbuilding, with damp walls. 
Three small openings as windows in addition to the door. Bed sacks are touching. This is a 
poor billet. Eleven men are in the loft over this, reached by a ladder. Besides the door there 
is only one oi)ening about 18 inches square. A billet for 30 men in a loft over a granary is 
occupied by 21 men. It is dark, having only one window opening. Fortunately there are 
some cracks about the eaves, though the general ventilation is poor. 

The other two companies of this battalion are billeted in and around town. Thirty-two 
men are in a wagon shed lying on the ground. It is not overcrowded, there being about 30 
square feet per man. It has no windows; light only from the door. 

Report of Inspectio.n 
4-5 September, 1917 
79th Division. 

******* 
Arrived 10th Training .\rea July 27. Headquarters at Prauthoy. The division occu- 
pies 38 towns. Most of the regiments are divided among 7 towns. There is no full regi- 
ment in any one town. Champlitte has the largest number, with a regiment less two com- 
panies. One town occupied is 27 miles from headquarters. 

******* 
5. Housing of men and general sanitary conditions in detail. — The men are billeted through- 
out the area, usually occupying barns and lofts. These billets are in poor sanitary con- 
dition, as a rule being poorly lighted and ventilated. 

40081°— 20t 37 
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Three companies of the 304tli Engineers are stationed at Coulilane. Influenza has been 
prevalent in this organization. A number of cases have been severe. There were two cases 
with typical meningitis symptoms, passing away in 24 hours, leaving the men very weak. 
In four ca.ses it was complieated by bronchial pneumonia with two deaths resulting. Most 
of the eases have occurred in Company D, which has 53. In Company B there have been 
two cases. It is now appearing in Corapanr A. It has been spreading like wildfire. Two 
ward tents of a field hospital are operating, one for contacts and one for convalescent patients. 
The men are lying alternately head and foot. They are fed from the company kitchen. 
Squat latrines of the Lucas-Patterson type are being constructed for this infirmary. The 
men are made to dip their hands in cresol solution after using the latrine. All men with 
temperatures of lOI and over are sent to the hospital. 

The men are being moved into shelter tents with spring cots and bed sacks. Company 
D is utilizing a barrack as dining room, with the kitchen in the open. Orders have been 
issued for the men to dip their mess kits in boiling water over a fire; however, this is not 
being done in this organization. The necessity for this was reiterated to the commanding 
officer and the surgeon. Garbage and waste water are put into a pit and covered over. 
Straddle pits with covers are used for feces. The latrines are sprayed with cresol solution, 
and a can of the solution is placed at the entrance in which the men rinse their hands. 

The billet in which the influenza started was the gro\ind story of an old house. Sixteen 
men were originally crowded into poorly ventilated rooms. One of the rooms had only one 
window. Eight men slept in single bunks. In the other room eight men were in two-tier 
double bunks. The ventilation of the whole place was poor. 

Opposite this, 52 men were quartered in a one-story and attic building with an adjoin- 
ing stable. The men are now out in shelter tents. 

Twenty-seven men were billeted in a stable and loft, open only at one end by means 
of the door. Beds to accommodate four men in a row in two tiers were used for some of 
them. The rooms were low, dark, and crowded. 

Nine men were billeted in the attic of an old French building, with only one attic window, 
the place dark and poorly ventilated. Beds were about 1 foot apart. 

In one of the best billets 21 men were quartered in a loft with single bunks. Three 
windows in the loft with good ventilation and not overcrowded. 

Companies I and K of the 314th Infantry are stationed at Genevrieres. There have 
been 88 ca.ses of influenza in this organization, but no dysentery. A large Y. M. C. A. tent 
has been pitched for the reception of patients. Patients with temperatures of 101 are sent 
to the camp ho.sjjital at Prauthoy. The surgeon is making daily inspections of the two 
companies. 

The men have been removed from the billets and p\it into shelter tents, using wire- 
bottom bunks and straw mattresses. Latrine ditches arc open to the flies. The command- 
ing officer was seen and requested to make them fly proof. 

Si.xteen men of Company K were billeted in a loft 30 by 18 feet, over a dirty cow stable. 
It has one small window. Beds about \]/^ feet apart. 

The regimental surgeon has six towns to inspect, extreme towns being 16 miles apart. 
He is without motor transportation. 

The 313th Infantry, less two companies, is billeted in Champlitte. Three thousand two 
hundred men are billeted in this town. On the day of inspection there were 20 men on sick 
report, 17 in quarters and 3 in hospital. Kighty-nine men appeared on sick call, the prevail- 
ing trouble being diarrhea and colds. There were 13 cases of diarrhea and 31 the day pre- 
vious. The surgeon attributes the diarrhea to the eating of unripe grapes. Three cases of 
influenza had been diagnosed in the morning. There has been but one new venereal case 
since the regiment arrived in France. Seven cases are under treatment in this entire regi- 
ment. 

Sixty men of the machine gun company are quartered in a portion of a monastery, a 
dilapidated old building with numy small rooms. Beds in some cases within less than a foot 
of each other. There is a pit latrine in the rear of the building, not fly proof. This company 
is using the rolling kitchen, as the field ranges have been turned in. Dinner consisted of 
boiled beef and gravy, ])otatoes, bread, butter, and coffee. Near one of the mess halls the 
men have been throwing garbage down the slope of a hill. 
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Twenty-four iiioii arc billeted in a stable and two-story loft building. Tlie lower floor 
is without windows, and tliere i.s but one small window on the second story. Ventilation is 
poor. Blinks not overcrowded except on the first floor. The sergeant in charge says the 
men are very eonfortable. 

Eight men are crowded into a dark attic room, with one window ])artly l)elow the floor. 
Ventilation is very i)oor. 

The 311th Machine Gun Battalion is billeted in Occey. There have been aliout 
100 cases of dysentery, with 3 deaths, in this organization. On the day of inspection 
there were 23 cases. One of the captains is now in hospital convalescent from dysentery. 
A number of civilians have had the disease and tlirec children have died. The surgeon 
states that the number of cases of dysentery occurring have diminished. 

The water in this town has been under suspicion as the cause of the dysentery. It is 
being boiled and chlorinated. The supply is insufficient. The men are marched once a 
week to a canal to bathe. 

Rolling kitchens are in use. Waste water from kitchens is poured into seepage pits. 
Effort is made to cover the food and serve it hot. The use of milk and raw- vegetables is 
forbidden. Dishes are rinsed in water over a fire, so that it is boiling hot. The wine shops 
have been placed out of bounds to prevent the men from drinking unsterilized water and 
wine. Manure piles are sprinkled with cresol. A bucket of cresol solution is placed at the 
latrines. The men dip their hands in this before leaving. 

Forty-three men are billeted in a barn and loft with concrete floor. The bed sacks are 
nearly touching. Another billet in a barn is without a window, and the only ventilation is 
by means of the door. Twenty-six men are billeted in another barn, one of the rooms of 
which is unlighted and unventilated except by a door partly below the surface of the ground. 
Most of the men are sleeping on boards placed on concrete floors. The general police on 
the billets in this town seems considerably above the average. 

The commanding officer is anxious to move to another town, and this has been recom- 
mended by the division surgeon. 

Amebican Expeditionary Fokces, Report of Inspection 

6-7 September, 191S 
1. 3t)th Division. 

* * * The bulk of the division arrived in this training area from August 4 to August 
12. Headquarters are at Bar-sur-Aubc. The division is scattered among 41 towns, and the 
area extends 2.'5 miles north and south and 14 miles east and west. The headciuarters troops, 
military police, and the sanitary train are located in Bar-sur-Aube. In no other town is 
there more than a battalion. 

******* 

5. Housing of men and general sanitary conditions. — Two companies of the 131st Machine 
Gun Battalion are stationed at Fontaine. The liealth rate here is good. There has been 
no influenza or dy.sentery, and no new cases of venereal disease, only two projjhylactics 
having been given since arrival here. 

Nearly 200 men are billeted on three floors of an old mill. This is a crude okl building, 
but has lots of light, air, and room. Beds are arranged alternately head and foot. Seven 
men are quartered on the ground floor of an old house. Beds are nearly touching in some 
cases. 

The two companies are using one kitchen eciuipjied with field ranges. Water for final 
rinsing of mess kits is not kept over a fire. This method was suggested to the commanding 
officer, with the ap])roval of the division surgeon. Garbage is removed by French civilians. 
Waste water from kitchen is dumped into a dump pit 50 yards behind the kitchen. There 
is a dump pile near by on which coffee grounds have been thrown. 

Latrines were Vjuilt by the engineers for the can system with the squatting arrangement, 
No cans could be olitained, so that the latrines are placed over i)its and arc not flyproof. 
Feces in these pits are covered three times a day. 

Two companies of the 141st Infantry are stationed at Fontette. Fifty-eight cases 
of influenza have occurred and 11 cases of pneumonia, with .3 or 4 deaths. It a]>pears that 
the pneumonia has been a complication of the influenza. The number of cases of influenza 
i.s diminishing. 
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The surgeon is inspecting the men twice daily. >Sonie of tlic worst V)illets have been 
discontinued. Others have l)een rearranged and the crowded ones thinned out, due to tlie 
departure of a certain number of troops of the division. An Adrian l)arrack is used for the 
treatment of convalescent and mild cases, the men being given a large amount of floor 
space and the place well ventilated. The doors have been removed from the barrack. An 
adjacent barrack is used as quarters, in which the men are sleeping on straw mattresses 
without any bunks. The doors have also been removed from this barrack. 

Twelve men are billeted in a barn, the only light for which is from the door. The 
men in the loft are fairly well located. Six are on the ground floor, with bunks practically 
touching. These are for the cooking force of the kitchen, which is in a shelter tent adjoining 
using field ranges. Mess kits are washed in water not kept over a fire. An old barnlike 
dwelling is used as a billet. The men in the loft have abundant space, air, and light. 

A deep open pit some distance from the billets is in use for the reception of feces. It 
is too wide for a straddle trench and has no facility for seats. The edge of the trench is 
soiled with fecal matter. Orders require that the feces be covered with dirt, but this is not 
thoroughly done. It has not been practicable to obtain sufficient lumber to cover it. 

Three companies and headquarters company of the 141st Infantry are stationed at 
Verpillieres. .\bout 75 cases of influenza have occurred here and 26 cases of pneumonia, 
with 16 deaths. It is considered that the number of cases of influenza is diminishing, as 
there has not been a new case in three days. A chateau formerly used as a billet is in use 
as an infirmary for influenza cases, as there was not sufficient transportation to take them 
to the camp hospital. The mild cases are treated here. If any symptoms of pneumonia 
develop they are transferred. A great many cases of pneumonia and influenza occurred in 
this chdteau, where 192 men were billeted. About 40 men had been quartered in the attic, 
which has only small windows and is dark. Noncommissioned officers are utilizing the ground 
floor of the chateau, using double-tier bunks. They have abundant space and ventilation. 

A spot map accompanying the division surgeon's report shows the group infection in 
several billets. There has been a general thinning out of men in billets. Those that have 
showed the largest number of cases of influenza have been emptied, some of the men being 
put in shelter tents and others in Adrian barracks. Shelter tents are occupied by one man. 
In the Adrian barracks the men are using bed sacks; only one tier of beds. Many unsatis- 
factory billets have been abandoned. The surgeon on duty reports that only two com- 
panies can be comfortably billeted here, and the division surgeon will make arrangements 
to move the third company. Many men had been sleeping without bed sacks. Field 
ranges used either in the open or under canvas. Men eat in the open. The division surgeon 
will issue a general memorandum to have rinsing water for mess kits kept on the stoves. 

An old two-story and attic dwelling, in which 40 men were billeted, is now occupied 
by 30 men provided with bed sacks. They have plenty of room and are comfortable. There 
are a number of windows in the attic. A kitchen is maintained in an adjacent yard, using 
field ranges. Desiccated turnips were noted being cooked. The cook says the men like them. 
Dinner consisted of l)acon, mashed potatoes, sirup, and bread. For supper, roast beef and 
gravy, turnips, stewed prunes, and coffee. 

A latrine pit has been dug some distance from the chateau. This is practically an open 
trench. The fecal deposits were insufficiently covered with dirt and in very bad condition. 

Company L of the 142d Infantry is stationed at Moiitmartin. Three days ago there 
was no sickness in the morning. By night 30 cases of influenza had occurred. On the after- 
noon of the incidence of these cases the division surgeons sent Major Wilson immediately to 
assist with the work. Lieutenant Wright, the surgeon, had already greatly improved con- 
ditions. A three-story building that had been used as a billet for 32 men was evacuated and 
the men put in shelter tents. This building is now used as a camp infirmary. It has 56 
patients with influenza. The influenza at this place has been different from that at Ver- 
pillieres. The onset is the same, the fever is as high, general weakness much less marked, as 
is also the cough and expectoration. There has been no pneumonia here. 

Major Wilson has made a spot map showing the group incidence. Many of the billets 
are entirely free. All men in this company have been moved into shelter tents and the 
billets cleaned. The surgeon is making several inspections of the men a day to pick out the 
sick. 
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Twenty-two lucn were billeted in a two-story building, with plenty of space and ventila- 
tion. Twelve of its occupants are in the infirmary with influenza, the remainder have been 
put in shelter tents. 

The nearest bathing place is 8 miles away. Heretofore the men have been marched 
there. An improvised shower bath with jjcrforated tin cans has been arranged. Water 
must now be hauled twice weekly for bathing. 

A latrine pit has been dug, with an improvi.sed box of the Havard type. No lumber is 
available for seat covers, and the surgeon issuing instead pieces of burlap as covers. A tin- 
lined urinal drain leads into the \nt. Considerable ingenuity has been shown in imjjrovising 
this latrine. 

Two companies of the 142d Infantry are located at Nui.sement. Influenza has not been 
epidemic in this town. The billets have been thinned out and 100 men were ])ut in shelter 
tents. 

Twenty-five men are quartered in an old barn, some slee])ing on bed sacks on tlie floor, 
others on wire bottom b\inks with mattresses. They have lots of room with light and venti- 
lation from doors and window. Ten men formerly in this billet have been put in shelter 
tents. 

Eight noncommissioned officers are billeted in an old stable that has opposite windows 
and a large door. They are fairly comfortable. 

Thirty-eight men are billeted in a barn and loft, utilizing bed sacks on a dirt floor and 
also wire-bottom bunks. There is an abundance of room and the i)lace is well policed. It 
has a few attic windows and large doors. Eight men were removed to make more room. 

Twenty-nine are quartered in the loft of a stable. Entrance is by means of an improvised 
stairway through a window. There are small holes for window.s at each end of the long room. 
There are no blinds on the window's which could be closed, so that the ventilation is good. 
This billet was originally intended for 60 men, but it has recently been thinned out from 54. 
The bed sacks are now from 2 to 3 feet apart. 

In the attic of an old building with opposite windows 60 men had been crowded. Twenty- 
four men now occupy it and have ab\uidant space. There are 26 on the floor below, which is 
well ventilated and lighted. Fifty men are now in the building; there were formerly 90. 

Kitchens are in the ojjcn, using field ranges. Supper at one of the kitchens consisted 
of corned beef hash, desiccated carrots, stewed tomatoes, and bread. 

Pit latrines are dug and dirt fretjuently used to cover feces. The latrine for Com[)any M 
is a few yards from an ojjen kitchen. It was built for the can system, with a sq\iatting jilat- 
forni. The cans have not been furnished and a pit receives the feces. The commanding 
officer will move it farther away. 

The machine gun company of the 142d Infantry is stationed at Val Perdu. 

The billets in this town are small rooms, the men usually occupying bunks with straw 
ticks. Most of the bunks are within a foot of each other. The buildings arc old and dilapi- 
dated, the rooms small, and poorly lighted. Attics are occupied, which are usually dark and 
unveiitilated. 

Eight men in single bunks are in two small first-floor rooms of an old house. The men 
are placed alternately head and foot, but are rather crowded, bunks being about 1 foot apart. 
There is one window in each room. 

Nine men are crowded into a small room with only one window. Biniks are very close 
together. The men are arranged alternately head and foot. 

Thirteen men occupy a low ceiling room with two doors and two windows. The bunks 
are very close together and there is considerable crowding. 

Fourteen men are in an attic with one small window; otherwise unlighted except through 
cracks. Bunks from 1 to 2 feet apart. 

Latrine is a deep pit on a hillside some distance from the billets and kitchens. The pit 
is entirely open, with a rail seat on crotches. The deposits are occasionally covered with 
earth. 

In Bar-sur-Aube 27 men of the camp infirmary and the 143d Ambulance Company are 
billeted in the loft of a barn up two flights of stairs. It has only one window and two small 
holes in the roof and is dark. Fortunately there arc numerous cracks in the eaves to admit 
fresh air. The bed sacks are practically touching. 
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Twenty-nine of the 143cl Ambulance Company are quartered in the loft of a barn up 
two flights of stairs. Twenty-four are in one long room, with only one window at the front 
end of the barn. Bed sacks practically touch in many cases. 

Fifty-two men of Ambulance Company No. 141 are in a loft with three windows. Bed 
sacks are practically touching. 

Forty-three men of Field Hospital No. 142 are in an attic up several flights of narrow 
steps. There arc only two windows in the' place and it is poorly lighted and ventilated. 
Men are provided with cots that are fairly well spaced. 

The messes of the sanitary train are consolidated in a group of barrack buildings using 
field ranges. Excellent desiccated onions were observed at one of the messes. It is reported 
that the desiccated vegetables are excellent. 

* * * * • Hf * ^ 

Report of Inspection 

25, 26, 27, April, 1918 
Second Division. 

******* 

Housing of men. — The men are in dugouts in the trenches. In the rest areas they are 
distributed in billets, there being but few scattered barracks. These are located in stables, 
lofts, in rooms of deserted houses, etc., in many cases more or less open to the weather and 
dirty. The beds are generally very close together. They are, of course, unheated and 
unlighted, and shelter from the elements with a roof and floor is practically all that is as- 
sured. Many of the billets are infested with lice and there are numerous rats. 

FLOOR SPACE IN TROOP SHELTER 

In October, 1917, when much of the shelter which ultimately would be 
used by our troops was to be provided, it was determined by General Head- 
quarters, A. E. F., that, in conformity with the necessity for the strictest 
observance of economy in the use of material and labor, the amount of floor 
space to be allotted to members of the American Expeditionary Forces was 
taken as a basis for providing the needed shelter." The instructions on this 
question which were promulgated at that time gave the following allowances 
of floor space, to govern officers charged with constructing shelter for our 
troops: (a) Enlisted men: Bunks, arranged as on shipboard, 2 feet 8 inches 
wide by 6 feet 6 inches long, double tier, in sets of four, 2 feet 8 inches apart, 
giving 1 linear foot (20 square feet) of Adrian barracks, and 1 additional linear 
foot for each 3 men of tiie organization as dining room, (h) Nurses: Double 
tier of bunks, the same in size as for enlisted men and similarly arranged, but 
7 feet apart, giving approximately 1.5 linear feet of Adrian barracks per nurse." 
Kitchen space allowance was to ])e the same as for enlisted men; that for the 
dining room, 2 linear feet of barracks for each three nurses, (c) Officers: One 
room, 10 by 14 feet, for each 2 lieutenants or captains; one similar room for 
each major or lieutenant colonel; two such rooms for each colonel. The kitchen 
space allowance was to be the same as for enlisted men; whereas the dining 
room allowance was to be the same as for nurses. 

Because of the promulgation of these instructions concerning floor space, 
the impression was prevalent in the American Expeditionary Forces, not only 
among officers of the line but officers in the Medical Department as well, that 
the provision of 20 square feet of floor space per capita in billets and in bar- 

• On .\pril IS, 1918, these in.structions were so amende<l by G. O. No. 58, O. H. Q., .^. E. F., as to allow the foUowins 
accommodations for nurses: One room 10 feet by 14 feet for each 2 nurses. 
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racks was adequate for living j)urposos. This impression stood in the way of 
improvement in the housing of troops in many phices where 40 square feet per 
capita, the h)west safe alhnvance, was ohtainal)U' with hut litth' diflicuUy. 
That not mi)re than 20 square feet of floor space in barracks or billets or both 
per capita could be provided in many areas in the American Expeditionary 
Forces was obvious. It was remarkable, however, that as soon as some sani- 
tary emergency arose, such as an epidemic of diphtheria, meningitis, pneumonia, 
or influenza, a certain temporary and added respect was given to the protests 
of medical oflJicors at the insufficient floor space, and an ample increase was 
usually provided by tentage, extra billets and accommodations in all sorts of 
buiklings.'^ After months of effort in the oflRce of the chief surgeon, A. E. F., 
and the presentation of conclusive reports to General Headcjuarters, A. E. F., 
as to the relationship between crowding and preventable disease, a concession 
in the way of Bulletin No. 94, General Headquarters, A. E. F., November 21, 
1918, permitting the provision of 40 square feet where possible and admitting 
the insufficiency of 20 square feet as a sanitary ideal, was granted, but even to 
the very last months of the American Tilxpeditionary Forces, the influence of 
General Orders No. 46, Headquarters, A. E. F., October 10, 1917, so far pre- 
vailed that it was no uncommon thing for medical officers to include, under 
paragraph 1 of their monthly sanitary reports, such a statement as follows: 
" No overcrowding, 20 square feet per capita provided as authorized by G. O. 
46," or "Ample space in barracks, 20 square feet of floor space provided per 
capita." Among the sanitary reports for April, 1919, a command of 5,393 
men at Neufchateau, Vosges, was reported to have less than 19 square feet per 
capita in billets in the town.'^ 

Accepting all the limitaticms imposed by insufficient housing as unavoid- 
able, it is considered to have been unfortunate, if only from an educational 
standpoint, to publish as authorized, and apparently to accept oflicially as 
adequate, an allowance of space per man in buildings less by half than had 
been found safe for living j)urposes for the troops in the United States and in 
the armies of our British and French allies, and only one-third of the minimum 
approved in our barracks in peace time.'' Relationship between crowding and 
disease, especially the respiratory infections, and the favorable results of 
'"thiiuiing out" upon the development of secondary cases of all this class of 
diseases, are too well known to call for specific instances here. The special 
reports of investigations of epidemics by medical officers horn the central 
medical laboratory, A. E. F., are full of cases in point.'- In general, wherever 
40 square feet of floor space per capita were provided, there were found a low 
sick rate and a good standard of living (conditions. Although much could be 
done and was accomplished in diminishing the hazards of overcrowding by 
open window ventilation, by separation of the heads of sleepers by partitions 
of various kinds between bunks, and by alternate head-to-foot arrangement of 
adjacent sleepers it was accepted generally that air space above 10 feet from 
the floor and cross-window ventilation and other resources were of less import- 
ance than the provision of more floor space per man indoors. '^ 

Instances occurred in which, through military necessity, or for other 
reasons, men were so crowded into sleeping quarters as to reduce the air space 
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por man to the neighborhood of 100 cubic feet. Such an instance was that 
which existed for a time at Camp Pontanezen, Brest, the report of wliich 

follows : " 

Office Base Surgeon, 

August 11, 1918. 

Report of board of officers on general sanitary conditions of camps and barracks in 
vicinity of headquarters of Base Section No. 5, France, under memorandum, office of the 
base surgeon. Base Section No. 5, August 5, 1918. 

The following posts were visited: Casemate Fautras, Port de Commerce, Portuguese 
Barracks, Fort du Portzic, Penfeld prison camp, quartermaster bakery, sorting yard, 
Pontanezen Barracks and camp. 

The sick records of these posts were carefully examined from the time of their establish- 
ment, and the following conclusions arrived at: 

(1) There has at no time since November, 1917, been at any one of these places any 
case of disease that can in any way have been transmitted by either drinking water or food. 
(2) There has been a very large amount of disease, the distribution of which has been by 
close contact of individuals — in other words by simple overcrowding. (3) This over- 
crowding has of coiirse been not only in the barracks and camps, but necessarily so on the 
transports on the way over. 

There are two general conditions affecting, either actually or potentially, the health of 
the troops residing permanently or transiently in the above camps and posts. 

The first condition is that of overcrowding. The vast majority of cases of disease have 
been mumps, measles, tonsillitis, diphtheria, bronchitis, pneumonia, scarlatina, and pleurisy; 
all of these are to a certain extent preventable by the avoidance of overcrowding. In the 
Pontanezen Adrian barracks provision is now made for about 300 men per building. This 
gives about 8 square feet of floor space and 110 cubic feet of air .space per man. Bunks are 
in four tiers and in pairs, so that men are in almost bodily contact, with the inevitable result 
that disease transmission from ease to case becomes not a matter of possibility or proba- 
bility, but a matter of actual certainty. It can be predicted that if these conditions be 
allowed to continue increase of the above disease will continue; and that with the added 
condition of "huddling" in barracks due to the cold and rain of the approaching autumn 
and winter, will become worse. In other barracks the conditions are slightly better, but 
not much. The tendency to minimize the effect of this overcrowding, on the ground that 
in Pontanezen it is but temporary, must be resisted. It should be remembered that men 
arriving here from overseas have been subjected to continuous overcrowding for at least 
10 days, and that they will probably not have any too good sanitary surroundings no matter 
where they go when they leave here, so that the overcrowding is actually continuous — its 
location simply clianging from time to time. 

The remedy for this situation is perfectly obvious, and is of course simply a matter of 
material and labor. It is the opinion of this board that immediate steps should be taken 
to insure for each man in tents or in barracks at least 40 stpiarc feet of floor space and 400 
cubic feet of air sjjace. That men be placed in not more than double-tier bunks, the lowest 
at least 30 inches from the ground, the higher as high as possible. That no bunk be in 
actual contact with other bvmks. This in order to attain the essential end of the maximum 
amount of separation of each individual from his neighbors. It would be very much better 
if 60 square feet and 600 cubic feet could be provided, but the board is of the opinion and 
urgently recommends that the minimum of 40 and 400 be allowed as an absolutely irre- 
ducible minimum. In a building 120 feet by 20 feet, the approximate dimensions of an 
Adrian barrack, this would allow 60 men, and in a hospital or a pyramidal tent would allow 
not over 4 men. 

In addition to the above requirement, regarded by the board as essential, the follow- 
ing measures will serve to improve the situation as it now exists: (1) Each wooden barrack 
should have ridge ventilation provided. (2) The glass windows should be removed and 
replaced by single layers of cheesecloth gauze tacked in place. (3) There should be a small 
heating stove installed for every 40 linear feet of barrack room. The.se means will insure 
against drafts, and will provide for an active and constant renewal of air, with the resulting 
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removal of ii certain amount of air from infectious material. (4) Each large tent should bo 
provided with a Sibley stove for the same reason. (5) Every opportunity should be taken 
to sun the interior of large tents. By rea.son of the very restricted amount of sunshine in 
this region, no special day of the week should be set for this purpose, but every hour of 
sunshine should find the tents furled. (6) Permanent stone barracks should have cheese- 
cloth gauze windows and stoves. (7) Shelter tents should be struck during all hours of 
sunshine and exposed to the sun, inner side upward. (8) Advantage should be taken of 
all hours of sunshine to sun blankets, clothing, and bed sacks. On the recent inspection, 
while the sun shone brightly tents were in most cases unfurled and were occupied by men. 

It is believed that men are much safer in shelter tents if the}' are properly ditched than 
in the present Adrian barracks under their jjresent overcrowded condition. 

******* 

VENTILATION 

Because of the necessity to practice the most rigid economy in the American 
E.xpeditionary Forces, both as to the construction of shelters and the use of 
fuel with which to heat them, it was impracticable to devise any scheme which 
automatically would bring about a satisfactory conditioning of the air within 
barracks and billets ; that is to say, striking a happy medium between, on the 
one hand, l)ringing the outdoor conditions indoors, and, on the other, main- 
taining the air within at a proper temperature and degree of humidity and in 
a state of freedom from impurities. For the well troops the latter condition, 
which is the ideal for indoor life, was for the most part not imperative in the 
American Exjieditionary Forces, since these forces were engaged in activities 
which kept them outdoors; also, the hours within dooi"s were spent by the 
majority of our troops in sleep when added body covering helped retain their 
body heat. There remained then only the question of supplying the fresh 
air. This was accomplished by the simplest form of ventilation: Ade([uately 
opening the windows and doors of the barracks and billets. It was necessarj* 
to rely upon this means since the majority of barracks constructed were unj^ro- 
vided with ridge ventilators;' especially was this true of the demountable 
barracks. (See fig. 9.) When barracks were constructed in place, however, 
thev were provided, though not unexceptionallv, with ridge ventilators.' (See 

Where ridge ventilation was provided for barracks, no uniform plan seems 
to have been universally adopted. The most common practice was to con- 
struct ridge vents, from 4 to 6 feet in length, varying in number from 2 to 4 
for each l)arrack' (fig. 10), though at Camp Pontanezen, Brest, there were 
barracks with full ridge ventilation '* (fig. 11). These vents had simple louvres, 
in many instances failing to keep out rain.'^ 

It was found that securing a supply of fresh air to sleeping quarters could 
not be left to the initiative of the troops occupying them; nor could the trooj)s 
in general be relied upon not to close windows during the night, which had 
been opened at, or before bedtime, for purposes of ventilation. To circumvent 
the practice among troops of closing barrack windows and the openings of 
tents, orders were issued by various headquarters requiring the inspection of 
sleeping ((uartors by a commissioned officer after taps each night. '^ 
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HEATING 

In September, 1917, authorization was made by General Headquarters, 
A. E. F., for heating, wherever practicable, recreation buildings, dining rooms, 
barracks, and trenches.'" Since it was problematical at that time that an 
adequate number of stoves would be supj)lied fi'om the United States, and that 
no one class of fuel could be obtained with any degree of certainty, it was 
essential that the heating stoves supplied should be suitable for burning coal 
coke, or wood, as the case might be. For use in buildings, it was prescribed 
that stoves would be supplied at the rate of 1 for every 600 square feet of floor 
space ;'' in trench sectors, 1 for every 16 men; and in the trenches, when practi- 
cable, 25 braziers limited to open air use, for each battalion of troops.'" 




Since the liberal standards of heating barracks in the camps of the United 
States could not be practiced in the American Expeditionary Forces, it was 
necessary that every member of our overseas force adapt himself to the rigorous 
conditions existing in France during the war. Fuel wood could be obtained 
only by our own labor and from the limited and carefully preserved forests of 
France, which were to be depleted as little as possible. The total amount of 
sea tonnage available was limited ; this in turn limited the sea tonnage which 
could be devoted to coal for our forces to the minimum necessities." 



b This allowance was chnnged on Oct 10, 1917, to one stove for each linear foot of Adrian barracks, or one stove to each 
room. (G. O. No. 46— U. A. E. F.) 
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As a working basis, the fuel allowance for heating and for cooking in France 
was reduced and limited to the French allowance for their Army.'' Under the 
French regidations each French soldier was entitled in winter to 4 pounds 2 
ounces of wood or 2 pounds 63^9 ounces of coal per day if billeted; and 4 ]H>unds 
Q}/2 ounces of wood or 2 pounds 11^^ ounces of coal per day in the open 
(bivouac) . 

The European has accustomed himself to an indoor temperature that, to 
the American, causes discomfort, and it soon proved that the above fuel allow- 
ance prcscrib(>d for our troops was inadequate, especially in the temporarily 
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Fiti. U.— Veinilatod roof, !is provided in barrack building:^ at Camp Pontanrzin, liit .-: 

constructed barracks, which were difficult to heat. Consequently, in January, 
1918, for the months of January, February, and March, 1918, the fuel allowance 
was increased 50 per cent." 

On February 5, 1918, the following winter allowances were promulgated:" 
For troops in winter, in billets or barracks: Coal, 2 pounds 8 ounces per man 
per day; or wood, 4 pounds 2 ounces per man per day. For troops in winter, 
in the open (bivouac): Coal, 2 pounds 11. .5 ounces per day; or wood, 4 pounds 
6.5 ounces per man per day. These allowances were increased 50 per cent 
during the months of Januarv, February, and March. 
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Offices and officers' quarters. — Each office and oacli room occupied by an 
officer as quarters was entitled to one stove for each 600 square feet of floor 
space, and the allowance of fuel for each stove was 55 pounds of coal per stove 
per day, or an equivalent of wood. 

Adrian harraclcs. — One stove was allowed for each 38 linear feet of Adrian 
barracks, or one stove for each room. 

Centrally heated offices. — The allowance of fuel for centrally heated buildings 
used by the American Expeditionary Forci's, other than hosj)itals, was to be 
based upon the amount of fuel used by the proprietors of the l)uildings during 
their occupancy in the year previous to the utilization of the buildings by the 
American Expeditionary Forces. In the case of new buildings not previously 
occupied, the fuel allowance for such buildings was to be fixed by the Manual 
for the Quartermaster Corps, United States Army. 

CooMng allowances. — The allowance for each indoor kitchen mess range 
was fixed at 100 pounds of coal a day, or its equivalent in wood. 

Hospitals. — The fuel allowance for hospitals was based on estimates made 
by commanding officers of hospitals, who wore governed in their estimates by 
the Manual for the Quartermaster Corps. 

The above allowances obtained until July 16, 1918, when further changes 
were made; in some instances increases, in others decreases, were made.^" 
Because wood was more readily obtainable than coal or coke, wood was to be 
used wherever practicable in preference to coal or coke. 

The following changed allowances of coal and wood were authorized: 
For troops not in trenches: (a) Summer period (April 1 to October 1): 
Coal, Ij/^ pounds per man per day; or wood, 3 pounds per man per day. (6) 
Winter period (October 1 to April 1): Coal, 114 pounds per man per day; and 
wood, 2}4 pounds per man per day. 

For troops in trenches : (a) Summer period (April 1 to October 1 ) : Coke, 
2 pounds j)er man per day; and charcoal, 3^ pound per man per day. (d) 
Winter period (October 1 to April 1): Coke, 3 pounds per man per day; and 
charcoal, 1 pound per man per day. 

The allowances prescribed on July 16, 1918, were to bo regarded as the 
total allowances for cooking (including indoor kitchen mess ranges and field 
ranges), warming buildings occupied as billets, and washing, with certain 
exceptions to be mentioned later. 

Coke and charcoal were not to be issued as a part of the daily fuel allowance 
to troops, except when serving in the trenches or under conditions which would 
not admit the use of wood, or, in the event of Avood not being obtainable, coal. 
Consolidated alcoJiol. — This material was contained in H-ounce cans, fitted 
with friction tops. It was to be issued for use only by our troops in the trenches 
and where the increased ration was authorized, and only upon orders by a unit 
commander, when, in his opinion, its use was considered to be necessary. 

Offices and officers' quarters. — The previous allowance of 1 stove for each 
600 square feet of floor space of each office and each room occupied by an 
officer as cjuarters was not changed, but the allowance of fuel for each stove 
was reduced from 55 pounds of coal per day to 30 pounds, or its equivalent in 
wood. 

Rolling IcitcTiens. — The allowance of fuel for rolling kitchens .was fixed at 
140 pounds of wood per day, or one-half of that amount of coal. 
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Bakeries. — Bakeries were given an allowance of 21 pounds of coke (or 84 
pounds of wood) for each 100 pounds of bread baked. 

Ditsinfectors. — Disinfectors of the largest size, having a sterilizing capacity 
of 450 pounds of material an hour, were allowed 25 pounds of coal per hour. 

Shover baths. — For heating water for shower baths, 2 cords of wood (2 
tons of coal) were authorized per mouth per 1 standard boiler, 30-gallon ca- 
pacity and with 12 shower heads, operating on the basis of an eight-hour day. 

Portahle ThresJi, disinfectors. — For each portable Thresh disinfector, oper- 
ating on an eight-hour day basis, 2^ cords of wood (2^ tons of coal) were 
allowed per month. 

Portahle laundries. — The French portable laundries operated by us were 
allowed, for each eight-hour day, 9 cords of wood (9 tons of coal) per month. 

Laundries and baths. — Where central baths and laundries were established, 
5 tons of coal per week per division of troops were allowed. 

Stoves 

No definite type of stove for heating barracks and billets in the American 
Expeditionary Forces was provided.-' Some stoves were shipped from the 
United States," especially the Sibley stove for heating tents;" however, many 
heating stoves were purchased abroad.^* For heating rooms of various sizes 
stoves were distributed in large, medium, and small sizes." 

The following communications show methods adopted in the American 
Expeditionary Forces for obtaining stoves abroad, also the character and sizes 
of these stoves: 

10 Rue Ste. Anne, Paris, August 30, 1917. 
From: Chief Quartermaster, .\. E. F. 
To: Quartermaster, United States troops (tlirough Director General Wni. Lassiter, U. S. 

Embassy, London). 
Subject: Stoves. 

1. The question of supply of heating stoves for the winter for the troops in France is 
now before us. We are at present negotiating with a local Paris firm for some 7,200 as- 
.sorted stoves of the Falkirk pattern, to be delivered soon. In addition to that, we will re- 
quire about 15,000 stoves, assorted sizes, made to burn either wood or coal. The Falkirk 
pattern, so-called trash burner, is in general use in France, and that is the kind of stove we 
think best to purchase. Will you please take up the question directly with well-known 
linns and report fully by nuiil, and promptly by telegraph, whether you think these stoves 
can be supplied in England and shii)ped to France, to arrive at ai)pro.\imately the following 
dates: .'j,000 by November 15; 3,000 by December 15; 5,000 by January" 15; 2,000 by 
February 15; .3,000 by March 15. 

2. For each of these stoves we desire at least 2 elbows and 15 joints of i)ipe about 4 
inches in diameter and about 2 feet long, as that is the size of flues habitually in use in France. 
Inquestionably these stoves are made for a larger-sized pipe, so that each .stove will have to 
have a reducer. 

:5. It is desired that this question be gone into quickly, becau.se if the stoves can not be 
obtained in England, it will be necessary to cable to the I'nited States for them. The per 
cent of sizes will be about as follows: For an 8-inch stove, 20 per cent; for a 14-inch stove, 
50 per cent; for a 10-inch stove, 30 per cent. 

4. Please report fully as to po.ssibility of getting tonnage for transporting these stoves 
at the proper time to France. 

5. Please direct reply to the General Purchasing Agent, American E-xpeditionary Forces, 
France. 

Bv direction. 

(Signed) H. E. Wilkins, 

Ll. Col., Q. M. C. 
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April 5, 1918. 
From: Assistant to Chief Quartermaster, A. E. F. 
To: Chief Quartermaster, Base Section No. 3, S. O. S., A. E. F. 
Subject: Stoves for lOlS. 

1. In arranging for a proper sujjjjly of stoves for tlie A. E. F., for delivery in the early 
fall of 1918, this office is investigating all possible sources of supply before placing orders. 
It is expected that approximately 7.5,000 stoves of various tyiies will be required, and prob- 
ably several sources of supplj- will be needed. 

2. Information is therefore requested from your office as to what stoves might be pur- 
chased in England, stating available supply, giving the models, prices, deliveries, etc. 

3. Your early reply is requested in order that our plans may be matured. 
By direction. 

F. T. Hill, Major, O. M. U. C. 

V. S. Army P. O. #702, 

France, April 9, 1918. 
From: Assistant to Chief Quartermaster, A. E. F. 
To: C. Q. M., Base Section No. 3, S. O. S., A. E. F. 
Subject: Stoves for 1918. 

1. Supplementing our letter of April 5, 1918, please advise this office what prices and 
deliveries can be obtained in England on stoves as described below. Types: Magent or 
P'alkirk types, similar to those now being supplied from your office. Your quotations 
should show which typos are meant and whether grateless or with grates. Sizes: 30 per 
cent in about 10-inch stoves, diameter; 50 per cent in about 14-inch stoves, diameter; 20 
per cent in about 18-inch stoves, diameter. Equipment: Each stove to be complete with 
15 feet of 4-inch pipe, 2 elbows, 1 poker. If 4-iiich pipe does not fit the stove, we need 
a reducer or adapter to enable us to use 4-inch pipe, as we have standardized on this size. 
Quantity: In quantity up to 75,000 which you can secure delivery on. Deliveries: To 
commence as soon as possible and to be completed by October 1. 

2. The question of tonnage available for transporting across channel such stoves as are 
ordered in England should be considered before placing orders in England and should be 
a limiting feature on the number ordered in England. 

3. Prompt reply is requested as we wish to place the.se orders as soon as possible. 

H. E. WiLKI.V.S, 
Lieut. Colonel, Q. M. C. 

5 July, 1918. 
From: The Chief Surgeon. 
To: The Chief Quartermaster. 
Subject: Heating stoves. 

1. It is requested that arrangements be made to furnish the Medical Department 
for hospital use large and medium sized heating stoves according to the needs indicated 
in the general survey given below, same being based upon data given in attached itemized 
list: 

(a) For hospitalization projects authorized and estimated to reach comi)letioii by 
September 1, 1918: 

(1) Stoves, heating, large, with pipe, dampers, elbows, floor zinc, and spark 

arresters 8, 726 

(2) Stoves, heating, medium, with pipe, dampers, elbows, floor zinc, and 

spark arrestors 7, 130 

(6) The additional hospitalization projects contemplated in letter from the chief sur- 
geon to the C. in C, May 28, 1918, of which 35,000 base hospital and 32,000 convalescent 
hospital beds have already been authorized, will require heating stoves, with pipe, etc., com- 
plete, as follows: 

(1) Stoves, heating, large, with pipe, dampers, elbows, floor zinc, and spark 

arrestors 12, 143 

(2) Stoves, heating, medium, with pipe, dampers, elbows, floor zinc, and 

spark arrestors 10, 538 
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2. The total number of stoves that will be re(|uired is as follows: 

(1) Stoves, lieatiiig, large, with pipe, dampers, elbows, floor zinc, and 

spark arrostors 20, 869 

(2) Stoves, heating, medium, with pipe, dampers, elbows, floor zinc, and 

spark arrestors 17, 606 

3. In letter from the chief quartermaster to the chief surgeon dated Jamiary 2, 1918, 
it is stated that arrangements have already been made to provide the Medical DeiJartment 
for hospital use with 9,760 large heating stoves and 13,600 medium heating stoves complete. 
The balance yet required is 11,109 large heating stoves complete and 4,066 medium heating 
stoves complete. 

For the Chief Surgeon. 

J. D. Glennan, Colonel, M. C. 



Number of stoves required for type "A" hospital 



June 29, 1918. 



20 wards 

Administration building (12 rooms) 

Nurses' quarters (4 barracks) 

Red Cross recreation room for nurses 

Nurses* dining room 

Officers' quarters (2 barracks) 

Officers' dining room and recreation room 

Enlisted men's barracks.. 

Patienis' dining hall (2 rooms) 

Red Cross recreation room for men^ 

Storeroom for crisis expansion (guardroom) 

Receiving and evacuation hall 

Patients' and personnel bath 

Officers' bat h 

Nurses' bath 

Personnel dining hall 

Laboratory and morgue --. 

Operating room and X-ray 

Dispensary clinic building 

Quartermaster storehouse 

Medical storehouse 



Stoves 



Large 



Medium 



Oarage and shops __ 
Ablution building.. 

Isolation ward 

Electric light i)lant. 



Crisis expansion (72 marquee tents) . 



Total - 

Crisis expansion (50 U. S. A. ward tents) 

Total - 

Crisis expansion (16 Besseneau tents) 



Total . 



Stoves 



Large 



Medium 



48 
31 



50 
31 



46 

31 



Number of stoves required for convalescent camp 





Stoves 




Stoves 




Large 


Medium 


Large ! Medium 




1 

1 


5 
3 
3 
1 




; 






1 i 


QuiiricrniasftT storeroom and shops 


Laundrv 


1 2 




Y. M. C. A -... 

A. H. C -.- 


3' - 




8 
1 
2 
3 


3 




3 




Washhnus*' (2 buildings) 


23 18 


Officers' mess hall .. - - - 


1 


I 




] 



Number of stoves required for camp hospital 





Stoves 




Stoves 




Large 


Medium 


Large 


Medium 


10 wards 


20 




Disinfector and bathhouse 


3 


\dministratian building 


7 
1 


Dining room 


i 

2 

1 


I 






Barracks 




Clinics 


2 
1 
1 




Operating room and X-ray laboratory 

Patients' mess and kitchen 


3 






28 


15 
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Number of stoves required for evacuation hospital 

Twenty-four evacuation hospitals autliorized and expected to reach completion by 
September 1, 1918. 

Twenty-four evacuation hospitals additional contemplated and expected to reach 
completion by January 1, 1919. 

No plans have been prepared, but it is estimated that the capacity of an evacuation 
hospital will be approximately one-half that of a base hospital, and in consequence one-half 
of the number of stoves would be required, as noted below: 

Stoves: Large, 44; medium, 16. 

DRYING ROOMS 

Because of the excessive dampness in the winters in France, of the inade- 
quate heat in barracks and billets, and, more especially, of inadequate 
space which prevented so spreading the wet clothing of members of the Amer- 
ican Expeditionary Forces that it might dry within a reasonable length of time, 
it proved necessary to provide special drying rooms in which clothing and 
footwear could be dried when men came off duty. Drying rooms were first 
prescribed by General Headquarters, A. E. F., in January, 1918,^° in con- 
nection with instructions directed to the prevention of " trench foot," as 
follows : 

* * ***** 

The commanding officers of all units will be held personally responsible that the follow- 
ing instructions are carried out under the personal supervision of a commissioned officer: 
******* 

That there are available at all times suitable rooms set aside for use as drying chambers 
and that this space be of such arrangement and size as to adequately provide for the drying 
of all footwear or outer clothing. 

Since no specific instructions as to the character of the drying room were 
issued from General Headquarters, A. E. F., this matter was left to the initi- 
ative of organization commanders. Ordinary barrack space was converted to 
drying-room purposes in some instances,-^ with suitable frames on which to 
hang the clothing, as shown in Figure 12; specially constructed compartments 
were used, as in the 7th Engineers, A. E. F., where a compartment composed 
of side panels measuring 4 by 6 feet and made of canvas stretched over a wooden 
frame. A Sibley stove was used to heat the interior, -* and in the 80th Division, 
A. E. F., where framework measuring 12 by 20 feet was constructed for each 
organization of that division, this framework being inclosed in tar paper. 
One stove in such a room caused blankets to dry in about 20 minutes.-' 

BEDS AND BEDDING 

In camps of any degree of permanence it has been a custom in our Army 
to provide cots for the enlisted men, and these were a part of the organization 
equipment.'" Cots, however, were not sent overseas for the use of our troops, 
except the sick in hospitals, where both beds and cots were provided.^' 

To provide our men with some form of a bed which would obviate the 
necessity of their sleeping on the floor, as well as to utilize to the greatest 
possible extent the floor space available, extemporized beds were used in 
barracks and, as far as possible, in billets in the American Expeditionary 
Forces." These bunks were of wood and were double tier, arranged in sets of 
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four. Each ])iink was 2 foot 8 inches wide by 63^ feet long: the ])ottom of the 
lower bunk cleared tlie floor by I foot 10 inches, while between the lower and 
upper bunks there was an allowance of 3 feet 6 inches to permit the occupant 
of the lower bunk to sit upright therein.''" Four slats, 1 inch by 6J^ inches, 
formed the bottom of each bunk (fig. 13). 

Each set of bunks was separated by a space measuring 2 feet 8 inches. 
For a part of the winter 1917-18 nurses were housed in barracks similar to 
enlisted men, and they were provided wooden bunks of the same size and 
similarly arranged, but 7 feet apart, thus giving each nurse 1.5 linear feet of 
Adrian barracks. This arrangement of bunks for nurses obtained only until 
April 18, 1918, when Headquarters, A. E. F., authorized the alteration of 
nurses' quarters so as to provide one room, 10 by 14 feet, for each two nurses." 

The danger, from the viewpoint of 
sanitation, in requiring so compact an 
arrangement of beds for our overseas 
troops has been considered above under 
floor space. This danger was known 
by the Medical Department, A. E. F., 
but it was only one of the many sacri- 
fices of safety which were demanded in 
the interest of speed and economy. 

To overcome the danger incident 
to the close proximity of the troops 
while occupying their beds, various 
devices were resorted to. These in- 
cluded the head-and-foot arrangement 
of adjacent sleepers, to increase the 
distance between their heads; the sepa- 
ration of the two bunks on the same 
level of each set of bunks by means of 
wooden partitions, or suspended ma- 
terial such as the shelter half. ^^ These 
devices have been described at length 
in the first part of this volume, having to do with sanitation in the United 
States during the World War; details concerning them will not be given here. 
The bedding of the enlisted men of the American Expeditionarj- Forces 
consisted of a bed sack and three woolen blankets,''* except for troops either on the 
march or engaged in active operations when, because the bedding had to be 
transported on the persons of the troops, each man was limited to one blanket.^^ 
In September, 1917, straw was authorized for bedding for both men and 
animals;'" straw proving difficult to supply, however, instructions were issued 
by General Headquarters, A. E. F., in March, 1918,''" authorizing the issue of 
hay for use as material for refilling the bed sacks of troops. The allowance of 
hay was to be 15 pounds per month for each man; the hay used for bedding for 
troops was to be renewed monthly. Hay thus used was to be fed to animals of 
the American Expeditionary Forces after it had been emptied out of the bed 
sacks. 




Fig. 13. — Plan of bunk for four men 
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Though provision thus was made for supplying the troops with blankets, 
and, where it was practicable to use them, with bed sacks, there were times at 
the base ports and at the front when, due to unavoidable circumstances or lack 
of appreciation of the severity of the weather to be expected, many thousands 
of members of the American Expeditionary Forces were so inadequately pro- 
vided with blankets that they suffered severely from exposure to cold and wet.'^ 

SHELTER DURING ACTIVE OPERATIONS 
TRENCH WARFARE 

Prior to the opening of the German offensive in March, 1918," the guiding 
principle of General Headquarters, A. E. F., for the employment of American 
divisions after their arrival overseas was that each division after its arrival in 
France would be sent to a specially chosen training area for training for a period 
of from one to two months.^* Upon the completion of its period of preliminary 
training, each division was to be brigaded with a French division in a quiet 
sector of the front for a period of duty in the trenches lasting from one month 
to six weeks. Following this term of trench duty each division was to be 
reassembled in a training area, there to be given a month of additional instruc- 
tion. Upon completion of the last month of training the division was to take 
its own sector in the front line.^* 

Following the German advance toward Amiens on March 21, 1918, this 
plan was abandoned;^* General Pershing placed at the disposal of General 
Foch all our combatant forces," and from that time until the beginning of the 
reduction of the Chateau Thierry salient all American divisions not with the 
British operated as elements of French army corps in the occupation or defense 
of various sectors of the line. 

Since trench warfare was regarded as being almost indissolubly connected 
with defensive warfare, and since the basis of our instruction of the American 
E.xpeditionary Forces was essentially offensive both in spirit and in practice," 
our experience with trenches was relatively limited. 

Many of our men did live in trenches, however, and shelter had to be 
provided for them while there. It is true, these trenches in which our troops 
served had been, for the most part, already provided by the French or the 
British; nevertheless, a discussion of troop shelter for the American Expedition- 
ary Forces would be incomplete without the inclusion of a description of the 
kinds of shelter there were at the front during trench warfare. 

The kinds of trench shelter in Europe with which our troops became 
familiar during 1917-18 were developments by our Allies from the combination 
of protection against the elements and against enemy missiles of various kinds 
which, in themselves, underwent an evolution.^' When the war of 1914-18 
began, open tactics were employed, and belligerent troops in the field, but 
not actively engaged, generally were camped or bivouacked.^" The nature 
of the shelter for these troops in camps or in bivouac was such as to protect 
only against the weather; no special provision was made to protect them 
from shell fire. With the stabilization of the Western Front in 1914, however, 
trenches were constructed by both the Allies and their enemies. The purpose 
of the trenches was for protection from enemy fire, but since the standard 
infantry rifle then in use had a flat trajectory, all that was required of the 
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trench was that it enable the occupants to conceal themselves from direct 
observation. Trench structures aflording protection from large-caliber shells 
were not yet required, but in some instances it was necessary to protect men 
in the trenches from bursting shrapnel. Particularlj' was it essential that 
these men be protected from the rain and the snow during the winter of 1914-15; 
and as the type of shelter which had been previously employed in open warfare 
proved totally inapplicable, the improvisation of a variety of trench shelters 
was started by the soldiers according to individual designs.^" 

These early improvised trench shelters usually consisted of a course of 
light poles supported eitlicr by the beams of the trench or by an understructure 
of light material and covered with a few inches of earth. ^^ 

Because of the flat trajectory of the infantry rifle then in use, and the 
absence of projectiles of a high trajectory and a high angle of fall, belligerent 
trenches came to be constructed very close together.^" This situation brought 
into use such projectiles as hand bombs, grenades, and trench mortars. To 
protect them from these missiles which could now be thrown tlirectly into the 
trenches, the occupants of the trenches increased their overhead cover of the 
shrapnel-proof shelter which had been in use until the high trajectory and 
high-angle fall missiles came to be used. This was accomplished by increasing 
the number of layers of poles and earth. 

There now followed the introduction of heavy artillery in trench warfare, 
which led to the construction of small caves or dugouts by the troops occupy- 
ing the trenches. ^° These small dugouts rarely acconunodated more than three 
or four men, but they were very numerous both in the forward positions and 
in the roar; and since there was no standardization of designs and material, they 
were usually constructed according to the ideas of the men occupying them. 
A'ery little head cover was secured, and in instances where timber was 
employed in the construction of these early dugouts it consisted of material 
salvaged from the battlefield. These dugouts were excavated under the 
parapets of the trenches or on the reverse slopes of steep embankments. 

From the small dugouts the cut-and-cover shelter was evolved.^' Often 
this consisted of an elaboration of the heavy splinter-proof shelter by increas- 
ing the thickness of the overhead cover. Cut-and-cover shelter was usually 
constructed in positions concealed from direct observation, such as on the 
reverse slopes of hills, in woods, and in ravines. 

Tills additional ])rotecti()n which the men in the trenches secured caused 
a pronounced increase in the use of artillery both as to the number of artillery 
pieces and the caliber of shells employed."" The use of makeshifts as troop 
shelter in the trenches would no longer answer the purpose. It now became 
necessary to give serious consideration to a standardized and adecjuate 
protection for troops in the trenches. The troops there could no longer be 
left to their own resources; on the contrary, the services of specially trained 
and equipped men were required. 

While the intensitj- of the use of artillery was becoming more and more 
pronounced, the opposing trenches were coincidently being drawn farther 
a])art, and mine warfare, which had been instituted when trench lines were 
close together, had fallen, after the trenches had been drawn apart, almost 
into disuse." 
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Since the construction of deep dugouts was an operation reriuiring 
a knowledge of mining methods, troops which had been engaged formerly in 
mine warfare now were utilized for the construction of these dee])ly dug shelters, 
and the problem received the careful consideration of mining engineers.^' 
The amount of overhead cover in different kinds of earth necessary to give 
protection from shells of certain calibers was carefidly studied; the size and 
type of timbering best adopted to support the ground and at the same time 
resist the dynamic effect occasioned by a bursting shell over a dugout. The 
use of gas as a means of warfare required the effective exclusion of this agent 
from the galleries and chambers of underground shelters. Other problems 
demanding study and investigation included the adoption of a style of entrance 
best adopted to war requirements, the disposal of seepage water, and the pro- 
vision of protection from thrown hand bombs and from mobile charges. 

Deep-mined dugouts could not be emploj-ed everywhere along the Western 
Front, due to geologic, tactical, or economic conditions; consequently, it be- 
came necessary to use in their stead at some places the cut-and-cover shelter. 
This required a study of the amount of artificial, protective material that would 
afford the same degree of protection otherwise provided by a head cover of 
natural earth in a deep dugout. 

Since both the number of guns and the caliber of shells were being increased 
constantly, it followed that dugouts became corresponilingly deeper to gain the 
required protection from direct hits by shells.'" 

The depth to which dugouts coukl be constructed was governed generally 
by the level of the ground water; also the tactical situation usually prohibited 
the use of deep dugouts in the forward trenches. During the latter part of 
the World War the general practice was to prohibit the construction of deep 
dugouts in the surveillance and delaying lines of the front. This ])rohil)ition 
was due to the fact that the time was so short between the passage of the enemy's 
artillery barrage and the arrival of the infantry assault, that troops occupying 
deep dugouts in these lines were often captured or killetl underground. There- 
fore it became the practice to provide in the surveillance and ikdaying lines 
only indivi(.lual splinter-proof shelters or small concrete structures in sufficient 
numbers to accommodate the troops holding these two lines under normal 
conditions. Construction of deep dugouts between the delaying and main 
resistance lines was permitted, but here the dugouts were usuallj- only suffi- 
ciently large to house 24 men, preferably 12, for the reason that a greater num- 
ber of men were considerably' delayed in reaching their fighting emplacements 
at the beginning of an attack.'" 

In the chalk areas of Champagne, deep dugouts were numerous, the level 
of the ground water in that region being so low as to permit of deep excavations. 
In the Vosges Mountains, however, deep dugouts were less numerous than in 
the limestone and chalk areas to the northwest. This was due ])rincipally 
to the availability of timber in the forests of the Vosges, but also to a great 
extent to the natural protection obtained by constructing the shelter on the 
reverse slopes of the steep mountains.'" 

The continuous increase in the caliber of shells impelled the construction 
of dugcmts correspondingly deeper. Ground-water conditions permitting, it was 
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possible to construct dugouts to such a depth as to afford protection from the 
hirgest caliber shells. However, it eventually became the practice in the 
French, British, and American armies to construct dugouts designed to give 
protection from the 210-mm. shells only, since that was the largest-caliber 
shell used to any considerable extent by the Germans.^ To secure overhead 
protection from direct hits by a shell of this caliber required 30 feet head cover 
in orthnarv soil or 15 feet in rock.'" 

Entrances. — The practice of providing two entrances to each dugout was 
general.'"' Entrances to dugouts constructed on reverse slopes usually consisted 
of horizontal galleries driven on a slightly rising graile so as to facilitate drainage ; 
while dugouts built in open or rolling country were connected with the surface 
by means of incline entrances, the practice in the Allied Armies being to make 
the descent at an angle of 45°. The two entrances to dugouts were usually 
separated by a distance of not less than 40 to 50 feet, provision usually being 
made to include a traverse or bend of the trench between the entrances to lessen 
the possibility of them being destroyed by the explosion of one shell.'"' 

The form and dimensions of chambers in deep dugouts varied according to 
the purposes for which the tlugouts were intended. Dugouts designed for the 
protection of combat troops generally consisted of one chamber or of a series of 
chambers constructed at right angles to the entrances, while those intended for 
posts of command or for other special purposes consisted of a series of chambers 
so arranged as to fulfill the requirements for which the dugouts were designed ^' 
(figs. 14 and 15). For a description of dugouts used by the Medical Depart- 
ment, A. E. F., see Volume VIII, this history. 

Drainage. — The floors of dugout chambers were generally constructed on a 
grade so that seepage water would drain to one or two sides, where it col- 
lected in sumps.-'" From the sumps the water was removed either by buckets or 
by hand pumps. Dugouts which had been constructed in the chalk regions 
were kept (h'v easily, as the water generally drained away through fissures in the 
chambers. Dripping of seepage water from the ceilings of dugouts was often 
prevented l)y lining the ceiling of the chambers with corrugated iron (fig. Hi). 
When properly placed, this carried the (h'ip to tlie walls, at the bottom of which 
gutters were placed that emptied into the sumps. 

In some instances trench water was excluded from the inclines of dugouts 
hy gi-ading the floor of the trench so that tlie water would drain away from the 
entrances to sumps from which it was bailed or pumped. In other instances a 
low bank of earth was left undisturbed between the floor of the trench and the 
<kigout entrance, while many times a board ])laced against the bottom of the 
entrance, earth being banketl against it, formed a dam to exclude trench water 
from the incline.'" Figure 17 illustrates the duck-board walk and drain for 
trenches. 

Ventilation. — Special means of ventilating dugouts seldom were provided.'* 
In very large dugouts, and in undergi-ound quarries that were used as dugouts, 
air shafts had been constructed in a few instances. However, the natural 
circulation of air through the galleries and entrances of dugouts was generally 
considered to be sufficient. Nearly all dugouts were provided with heating 
stoves, the pipes of which were placed in the inclines of the dugouts. These 
stoves aided to some extent the ventilation of the chambers. 
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OPEN WARFARE 

During the spring and summer of 1918 activities on the Western Front 
were similar in many respects to open warfare. In many parts of the front 
extending from the EngUsh Channel to the region of the Moselle Eiver the 
large parts of the front line were fluctuating to a greater or less extent. This 
condition prevented the construction of either deep dugouts or shekel's of the 
cut-and-cover or concrete types."*" 

During this period, which continued to November 11, 1918, troops actively 
engaged in the field made extensive use of existing dugouts and sheltei-s when- 
ever it was possible to do so, but in many instances, and especially was this true 
in many sectoi-s of the American Fii-st Army, it was necessary to hold tne line 




Fig. 16.— Interior of dugout buill hy Aim-rioan Engineers, at Boiieq, Second United States Army area. Note the 
corrugated-iron ceiling whicli sheds seepage water into troughs which discharge into gutters under the floor 

in places where no shelters previously had existed.'" In these instances In- 
fantry troops improvised shelter from the weather and protection from enemy 
shell fire."° Tents and shelter halves being entirely inadequate for these pur- 
poses, because of the great amount of enemy artillery shells, shallow excavations, 
barely large enough to accommodate one man lying down, were dug. These 
one-man excavations — "funk holes" or "fox holes" — were dug by the men 
individually with bayonets or entrenching tools, as soon as the line of which 
they formed a part became stabilized. By covering these small excavations 
with brush a degree of protection against the weather was afforded. Reverse 
slopes or hills, banks of ravines, and embankments beside roadways were 
utilized whenever possible as natural protection in the construction of these 
shelters. '° 
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On the other hand, when the hnes became stabiUzed for periods of short 
duration the troops in support and in reserve, following the advance, made use 
of salvaged material of a miscellaneous character in the construction of semi- 
permanent camps. These hasty structures generally consisted of such nuiterials 
as sections of "elephant iron" shelters, individual shekel's of corrugated iron 
and scraps of lumber '^ (Fig. 18). 

TROOP SHELTER, AMERICAN EXPEDITIONARY FORCES IN SIBERIA 

Following arrival in Vladivostok in August, 1918, our troops were quartered 
in barracks which had been constructed for Russian soldiers and which dotted 
the suburbs to the north and east of that city. " These barracks were inde- 
scribablv filthy; the flooi-s were covered with liuman excreta, and the rooms 




lusty shelters for seraiperinanent camp during oix'n warfare 



were vermin infested; there were no provisions for the disposal of human wa.stes, 
nor were there running water, a sewerage system, or any provision for artificial 
light. 

All the barracks in the environs of Vladivostok conformed to a general 
plan, measuring about 240 feet long and 45 feet wide. '" They were of brick 
construction and were trimmed with stone; usually they were of one story, but 
many had two stories. Within, the arrangement of the typical barrack was 
somewhat as follows: The two entrances to the barracks were at the ends, 
where there were four rooms, about 12 feet square. Two of these small rooms 
were on either side of a dividing hallway which led from the entrance to the 
general squad room. When there was a second story it was a duplication in 
plan of the first story. The ceilings were usually 12 feet high. At one end of 
the building one of the small rooms referred to was used as a kitchen, where 
there was to be found the typical Russian stove. Ordinarily these kitchen 
stoves were about 4 feet broad, 3 feet high, and 6 to 8 feet long, and immovable 
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parts of each were two iron or copper caldrons whicli were heated by means of 
small fire boxes. As a rule, there was no provision for baking, nor apparently 
could food be cooked on the tops of the stoves. No evidence could be found in 
the kitchens of any provision for cleaning kitchen utensils. There was neither 
running water nor the kitchen sink to which our troops are accustomed; so far 
as could be determined, kitchen wastes and waste water were to be thrown 
through a hole in the floor. As there was no mess hall, it was evident that sol- 
diers who formerly had occupied the barracks had to receive their food in the 
kitchens and to eat in the squad rooms. 

Squad rooms were lighted by the conventional double windows, and 
with about the same proportion of natural light that one is accustomed to see 
in the United States." 

The heating of the buildings was accomplished by means of large brick 
or cast-iron stoves lined with fire brick. These stoves were about 4 feet square 
and 10 feet high. The fire box in each instance was small, consequently several 
hours would elapse before newly made fires could heat the stoves to the desired 
temperature. The stoves thus heated proved totally inadequate for heating 
the rooms of barracks when fresh air, in the amount customarily required in 
our Army barracks, was admitted to the rooms.''" 

On the arrival of the 27th United States Infantry at Habarovsk, Sep- 
tember 17, 1918, the regiment was assigned c[uarters in Russian brick barracks 
to the east of the city. Prisoners of war had been quartered in these build- 
ings for many months prior to the use of them by our troops, and some of 
the buildings had been appropriated by Russian civilians for shelter. This 
use of the barracks had resulted in their neglect not only from an upkeep 
standpoint but from a sanitary one as well. In fact, in so far as sanitation 
is concerned, our troops found from observation that the knowledge of sanita- 
tion possessed by the average native of eastern Siberia was practically nil.*" 

What attracted the eye first, in going about the country, was the unkept 
and filthy condition of the streets of cities and villages; pigs and other domestic 
animals ran about loose, leaving their excreta anywhere and everywhere. 
The yards surrounding the peasants' houses almost universally were littered 
with trash and wornout and useless articles of various sorts which served 
largely as a partial shelter for domestic animals and fowls, and the accumula- 
tion of large quantities of insanitary' material. Within the yards was the 
conspicuous privy, usually of boards and rarely if ever cleaned of its contents. 
The habitual practice among the peasants was to allow the excreta to collect 
in privies; sometimes it was then buried, l)ut usuall}' it was scattered upon 
the surface of the ground not far from the dwelling from which it came. This 
indifference to environment and to the disposal of excreta was not confined to 
the peasant class; on the contrary, the public buildings in the cities in which 
our troops served were found to be equally at fault, especially such parts of 
them as ordinarily are hidden from public inspection, clubs and restaurants 
being no exceptions to the rule. Some of the more prosperous citizens had 
had constructed septic vaults in connection with their homes, and some public 
buildings likewise had septic vaults. Sewage from such buildings emptied 
into the cesspools, but since there was no such thing as a municipal sewerage 
system, the contents of the cesspools had to be emptied from time to time, 
when full or, more often than not, overflowing.^" 
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With the facts given above in mind, it is relatively easy to appreciate the 
extreme degree of filth encountered in Russian barracks and their environs 
when the l)arracks were occupied b\' our troops in Habarovsk/" The build- 
ings were seemingly beyond repair; their concrete floors were broken up; 
window frames had been almost universally demolished, and if any remained 
the window panes had been broken; heating stoves had been either partially 
or completely destroyed; cooking stoves had ])een demolished, their caldrons 
in most cases missing; their walls were sooty from fires built on the barrack 
floors. The latrines were filthy, cesspools being full to overflowing. Domestic 
animals and fowls had domiciled themselves in some of the buildings, with an 
inevitable addition of filth. Rubbish, which seemingly had been collected for 
several years prior to our occupancy, could be seen in pile upon pile everywhere 
both within and surrounding the buildings. 

A very few of the buildings had a running water system; for the most part, 
however, water was obtained from two public watering stations, the water of 
which came from the Ussuri River.^" 

In making these buildings habitable, days and days of unceasing effort 
were required of the troops. The Russian stoves, both heating and cooking, 
were gradually renovated. Water was piped to the principal buildings such 
as the hospital building and the mess halls. To prevent the pipes from freez- 
ing, trenches 12 to 14 feet were dug by soldier labor. The windows of all the 
habitable buildings were repaired, window panes being replaced where necessary. 
The concrete and wooden floors were repaired. The cesspools were excavated 
and made ready for constant use, temporary trench latrines being used mean- 
while. Some of the buildings were wired for electric lights, the current being 
obtained from the city of Habarovsk, and ultimately from a plant erected by 
our troops.*" 

TROOP SHELTER, NORTH RUSSIA AMERICAN EXPEDITIONARY FORCES 

Members of the American Expeditionary Forces who arrived in Archangel 
on September 5, 1918, and who were retained in Archangel, were cjuartered in 
large and substantial barracks that were well heated and well ventilated. 
In these barracks it was possible to afford each man ample air space, ^' since 
only a small part of the forces staj-ed in Archangel, the remaining being dis- 
tributed among our Allies." (See Vol. VIII, Medical Department Operations, 
A. E. F.) On the Vologda front our troops were quartered for the most part in 
railroad cars.'" Bunks were placed in freight cars, and other cars were fitted 
up as mess cars, kitchen cars, and bath cars; all were aderjuately heated by 
stoves. At Obozei-skaya a large barrack was constructed as soon as weather 
conditions permitted.'" Wlicn completed this barrack provided ample facilities 
for all troop needs. In the Onaga, Seletskoe, Vaga-Dwina, and Pinaga sectors 
the troops were ([uartered in native houses.*' These houses were small, but they 
had been substantially built of logs, and were well heated. The Russian stove 
was found to be the most conspicuous feature of practically all houses and, 
because of the heavily wooded character of the surrounding country, fuel 
proved to be abundant. At our advanced posts, the block houses and the dug- 
outs were built so as to afford the maximum protection from both cold and 
storm." 



606 SANITATION 

Many of the native houses taken over for use by our troops as quarters 
were found to be infested by vermin."' Because of the character of their 
construction it proved to bo impossible to disinfect these houses; however, 
our troops were kept supphed with insect powder with which to keep the 
vermin down. 
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CHAPTER V 

EQUIPMENT AND CLOTHING 

EQUIPMENT 

The equipment of a soldier includes all articles except clothing which 
are issued to him in order that he may properly perform his duties. For 
present purposes our interest is not with the separate articles of equip- 
ment, hut rather with their combined weight, for it has been considered neces- 
sary that the soldier carry most of these articles upon his person to make him 
independent in the field. The fact that their transportation frequently can be 
accomplished only with the expenditure of a great degree of vital force, and 
to the great discomfort of the soldier, has led in the past to attempts to limit 
the burden of the equipment to a weight which, when added to that of his arms 
and ammunition, would not tax his carrying capacity to the extent of seriously 
interfering with his essential function — combat. For a number of years it has 
been conceded by sanitarians that, if the soldier is expected to maintain reason- 
able freedom of action on the march and in battle, he should not carry a burden 
much greater than one-third of his own weight.' The mean weight of 868,445 
recruits accepted for our .Vrmj' during 1917-18 was 141.54 pounds; the mean 
weight of the men of our Army upon demobilization in 1919 was 144.89 
pounds." These figures woukl indicate that, if the assertions of sanitarians 
are to be given any weight, the burden carried by our men during the World 
War should have been not much in excess of 50 pounds. That such was not 
the case is shown by the following tables of weights of articles either worn or 
borne by the infantryman of the American Expeditionary Forces. Since the 
weights of articles of equipment can not be considered in their relation to the 
soldier without also considering the weights of articles of clothing and arms 
and anamunition, they are all considered here together for purposes of con- 
venience. In so far as the weights of the different articles of clothing are con- 
cerned these can not be given exactly, since there will be a slight variance 
due to the difference in sizes. 

Table 1. — Winter clothing worn by the soldier, commoii to all our Infantry enlisted mere' 



Article 



Helt, waist 

Breeches, service, wool 

Cap, overseas 

<-'oat, service, wool 

Chevrons 

Drawers, wool 

Gloves, wool, pair 

Handkerchiefs 

Leggings, spiral, wool, pair 

Mittens, leather palm, one finger, pair.. 



^f um- 


Weight, 


ber 


pounds 

0. 17.5 






1. 766 




.330 




2.597 


2 


.017 




.680 




.203 


2 


.063 




.in 




.33 



Article 



Ornaments, collar, bronze, set 

Overcoat 

Shirt, (lannel, olive-drab 

Sh(X'S, pair . , . 

Stockings, wool, heavy, pair 

Tags, identification 

Tape, for identification tags, yard, 
I'ndershirt, wool 



Total weight, dismounted men. 



Num- 
ber 



Weight, 

in 
pounds 



0.045 
6.257 
1.016 
3.391 
.170 
.002 

.975 



18.500 



• Sources of information: (I) Report on weight and hulk of Infantry equipment, made by Capt. P. W. Clarkson, 
Infantry, Department of Experiment, the Infantry School, Camp Benning, Oa., August 4, 1921; copy on file, Historical 
Division, S. G. O. (2) Specifications for overseas cap, and mittens, one-flnger; Office of the Quartermaster Qeneral, 
U. S. Army, 1918. 

• The Medical Department of the United States Array in the World War, Vol. XV, Part I, Army Aiitbropol087» 

Washington, Government Printing OlBce, 1921,. 119. 
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Table 2. — Pack and miscellaneous articles common to all our Infantry enlisted men" 



Article 



Num. "^^'^jf ' 
*""■ pounds 



Blankets, olive-drab 

Brush, shaving 

BrlLsh, tooth 

Canteen, model 1910 

Can, condiment, model 1910 

Carrier, pack, model 1910 _ . . 

Comb - 

Cover, canteen, dismounted, model 1910- 

Cup, model 1910 

Drawers, wool 

Dubbin, box ,,, 

Foot powder, box,.. 

Fork, model 1910 

Oasmask 

Haversack, model 1910 

Helmet, steel 

Knife, model 1910 

Laces, shoe, extra pair 

Meat can __ 



4.000 
.084 
.02B 
.544 
.477 
.456 
.028 
.358 
.453 
.680 
.141 
.250 
.094 
3. 876 
2.137 
2.259 
.100 
.032 
.775 



.\rticle 



Mirror 

Packet, first-aid 

Pins, tent, shelter, wood 

Pole, tent, shelter 

I*ouch, first-aid 

Raincoat, foot 

Hatioiis, reserve 

Razor 

Rope, tent 

Shoes, pair 

Soap, hand, cake 

Spoon, model 1910 

Stockings, wool, heavy, pair. 

Tent, shelter, half 

Towel 

Undershirt, wool 



Total weight dismounted man. 



Num- 
ber 



Weight, 

in 
iwunds 



0. 1B8 
.24S 
. 4:)2 
. K50 
. lOli 

3.200 

4.000 
.395 
.069 

3.391 
.061 
.109 
.170 

2.800 
.072 
.975 



33. 805 



"Sources of information: (1) Report on weight and bulk of Infantry equipment, made by Capt. 
fantry, Department of Kxperiment, the Infantry School, Camp Henning, CJa., .Vugust 4. 1921; copy 
ivision. S. Q. O. (2) Sp?cifications No. 1312 for 4-poun<i olive-drab blriiiket 



Infant 
Div 



P. W. riarkson, 
on file, Historical 




Fk;. 19. — Contents of pack, heavy marching order 

Table 3. — Arms and ammunition common to all our Infantry enlisted men armed with rifle ' 



.\rticle 



Bayonet 

Bayonet, scabbard 

Belt, cartridge, caliber .30, model 1910, 

dismounted 

Brush, thong, for United States rifle, 

caliber .30 

Cartridges, ball, caliber .30, in clips 

Case, oiler and thong... 

Cover, rifle, caliber .30, model 1903, breech 



Num- 
ber 



Weight, 

in 
pounds 



1.019 
.466 

1.4,'iO 

.013 

5.038 

.145 

.300 



Article 



Cover, front-sight, for United States rifle, 
caliber .30 

Rifle, United States, caliber .30 

Sling, gun 

Stick, breech, for United States rifle, cali- 
ber .30 

Thong, for United States rifle, caliber .30. 

Total weight 



ber ' '" 
■"■^ I pounds 



0. Ml 

8. 825 
.486 

.113 
.029 



• Source of information: Report on weight and bulk of Infantry equipment, made by Capt. P. W. Clarkson, Infantry, 
Department of Exi)eriment, the Infantry School, Camp Benning, Ga., .\ugust 4, 1921; copy on file. Historical Division, 
S. 6, O. 

40081° 



610 



SANITATION 



Table 4. — Special equipment, No. 1 , front rank {rifleman), rifle company " 



Article 


Num- 
ber 

1 
40 
2 

1 


Weight, 

in 
pounds 


Article 


Num- 
ber 


Weight, 

in 
pounds 


Carrier, piclc-mattoc-ic. intrenching 

Cartridges for Browning automatic rifle. .. 


0.269 
2.281 
2.350 

.813 


Magazines, for Browning automatic rifle.. 
Panel, Infantry, set, type .\. P. 5 


2 

1 
1 


0.924 
.436 
2.306 


Magazine handoleer, for Browning auto- 
matic rifle 


Total w*eisht ..... . . . . 






9. 379 











" Source of information: Report on weight and bulk of Infantry equipment, made by Capt. P. W. Clarkson, Infantry, 
Department of Experiment, the Infantry School, Camp Benning, Oa., August 4, 1921; copy on file. Historical Division, 
S. G. O. 

Table 5. — Special equipment, No. 2, front rank {rifle grenadier) rifle company ' 



Article 


Num- 
ber 


Weight, 

in 
pounds 


.\rticle 


Num-' Weight. 
*""■ 1 pounds 




1 
1 


2. O.W 

.297 




7 
1 


7.088 


carrier or sc:if)bard - 




3.194 




Total weight. .. 








12.636 











« Source of information: Report on weight and bulk of Infantry equipment, made by Capt. P. W. Clarkson, Infantry, 
Department of Experiment, the Infantry School, Camp Benning, Qa., August 4, 1921; copy on file, Historical Division, 
S.G.O. 

Table 6. — Special equipment^ No. 3 j front rank (rifleman), rifle company^ 



Article 


Num- 
ber 


Weight, 

in 
pounds 


Article 


Num- 
ber 


Weight, 

in 
pounds 


Carrier, pick-mattock, intrenching 

Cartridges for Browning automatic rifle 


40 


0.269 

2.281 

2. 3.^)0 

.813 


Magazines for Browning automatic rifle - - 
Pick mattock, intrenching .. 


2 
1 


0.924 
2.906 


(irenailes (1 hand and 1 rifle) .... 2 


Total weight.. 






8.943 









• Source of information: Report on weight and bulk of Infantry equipment, made by Capt. P. W. Clarkson, Infantry* 
Department of Experiment, the Infantry School, Camp Benning, Ga., August 4, 1921; copy on file. Historical Division. 
S. G. O. 

Table 7. — Special equipment, No. 1, rear rank {rifleman), rifle company " 



Carrier, shovel, intrenching 

Cartridges for Browning automatic rifle .. . 

(in-niuii's (1 h;ind and 1 rifle) 

Miiga/.inc handoleorp. for automatic rifle.. 
Magazines. for Browning automatic rifle.. 





Weight, 


ber 


pounds 

1 


1 


0.312 


40 


2.281 


2 


2.350 


1 


.813 


2 


.624 



Article 



Panel, Infantry, set, type A. P. 
Shovel, intrenching -.. 



Total weight. 



Num- 
ber 



Weight. 

in 
pounds 



0.43ft 



8.997 



« Source of information: Report on weight and bulk of Infantry equipment, made by Capt. P. W. Clarkson, Infantry, 
Department of Experiment, the Infantry School, Camp Benning, Ga., August 4, 1921; copy on file. Historical Division, 
S. G. O. 

Table 8. — Special equipment, No. 2, rear rank {rifleman), rifle coTnpany * 



Article 



Carrier, shovel, intrenching 

Cartridges for Browning automatic rifie. 

Grenades (I hand and 1 rifle) 

Magazine bandoleer for automatic rifle.. 



Num- 
ber 


Weight, 

in 
pounds 


1 

40 

2 

1 


0.312 

2.281 

2.3.W 

.813 



Magazines for Browning automatic rifle - 
.Shovel, intrenching 



Total weight . 



Num- 
ber 



Weight, 

in 
pounds 



0.«24 

1.881 



8.S6I 



• Source of information: Report on weight and bulk of Infantry equipment, made by Capt. P. W. Clarkson, Infantrr. 
Department of Experiment, the Infantry School, Camp Benning, Oa., .\ugust 4, 1921; copy on file. Historical Division. 
S.G.O. 
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Table 9. — Special equipment, No. S, rear rank {automatic rifleman), rifle company " 



Article 



licit, magaaine, for Browning automatic 

rifle 

Cartridges, hall, calibor .30 

Carrier, shovel, intrenching 

Case, carrying, for automatic rifle 

Case, spare parts, for automatic rifle 

Filler, magazines, for automatic rifle 



Num-i ■^■«/8l"' 
*>" I pounds 



Artide 



1 


1.82,5 


200 


11.406 


1 


.312 


1 


1.319 


1 


1.219 


3 


.636 



Magazines for drowning automatic rifle.. 

Rifle, Browning, automatic -. -.. 

Strap, sling, for Browning automatic rifle 
Shovel, intrenching 



Total weight. 



Num- 
ber 



Weight, 

in 
pounds 



4.625 

1,5. ,500 

.486 

1.881 



39. 209 



" Source of information: Report on weight and blllli of Infantry equipment, made by Capt. P. W. Clarkson, Infantry, 
department of experiment, the Infantry School, Camp Benning, Ga., .\ugust 4, 1921; copy ok file. Historical Division, 
S.0.0. 

Table 10. — Special equipment, No. 4, I'ear rank {rifleman), rifle company " 



Nvmi- 


Weight, 

in 
pounds 


Aitlde 


Num- 
ber 


Weight, 

in 
iwunds 


Carrier, shovel, intrenching 1 


0.312 
1.131 
2.281 
2.350 
.813 


Magazines for Browning automatic rifle.. 


2 
1 


0.924 
1 881 


Cartridges for Browning automatic rifle . j 40 


. 






9.692 


Magazine bandoleer lor automatic rifle . . J 1 









• Source of information: Report on weight and bulk of Infantry equipment, made by Capt. P. W. Clarkson, Infantry, 
department of experiment, the Infantry School, Camp Benning, Ga., August 4, 1921; copy on file, Historical Division, 
S.G.O. 

Table 11. — Weights carried by members of rifle company y' Infantry regiment " 



Individual 


Pack and 
miscel- 
laneous 
articles 


-^rms and 
accessories 


Special 
equipment 


Total 
equipment 


First sergeant . . 


33.805 
33. 8a5 
33.806 
33. 8a5 
33.8a5 
33.805 
33.805 
33.805 
33.805 
33.805 
33.805 
33.8a5 
33.805 
33.805 
33.8a5 
33.805 
33.805 
33.8a5 
33.806 
33.805 
33.805 


6.094 
18.825 
18.826 

6.094 
18. 825 
18. 825 
18. 825 
18. 826 

6.094 
18. 826 

6.094 
18.825 
18. 825 
18. 825 
18. 825 
18.825 


8. 9,39 
1.251 

18. 978 
7.247 
7.247 

17.608 
8.443 
3.721 
6.987 
,616 


48.8,38 




.53. 881 




71.608 




47. 146 




59. 877 




70.238 




61. 073 




56.361 




4,5.886 




63.246 




39.899 




9.379 
12 636 
S. 943 
8.997 
8. ,561 
39.209 
9.692 
.918 
,5. 118 


62.009 




6,5.265 




61. 57* 




61. 627 




61. 19t 




73. 014 




18. 825 
18.825 
18.825 
18.825 


62.322 




,53.548 




67. 748 




62.630 









" 1. Add 18.5 pounds for clothing worn in winter. 2. Sources of information: Report on weight and bulk of Infantry 
equipment, made by Capt. P. W. Clarkson, Infantry, department of experiment, the Infantry School, Camp Benning, 
Ga., .\ugust 4, 1921; copy on file. Historical Division, S.G.O. 3. Specifications for clothing: Office of the Quarter- 
master General, U. S. .\rmy. 

E.xamination of Table 11 shows that, in the American E.xpeditionaiy 
Forces, the mcmbei's of a rifle company, more particularly those in tlie front 
and rear ranks of a platoon, making up the bulk of such an organization, carried 
a weight, exclusive of the clothing worn on their persons, varying from 61.573 
pounds to 73.014 pounds, according to the position occupied in the platoon. 
If to these weights that of the clothing is added, it will be seen that in the winter 
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months the majority of our men were expected to march and to go into battle 
with a burden varying in weight, as above, from 80.073 pounds, the minimum, 
to 91.514 pounds, the ma.ximum. Reports as to tlie effect of these excessive 
weights on members of the American Expeditionary Forces are very meager. 
This is due to the fact that in France it was the exception rather than the rule 
for our troops to make long marches and then go immediately into battle; 
therefore, it could not be ascertained readily to what extent the troops had 
suffered in the way of combat efficiency by reason of having used up vital 
force tlirmigli transporting their heavy equipment. During trench warfare, 





Fig. 20.— Front view, Infantryman, A. K. F., with heavy 
marehinp efillipmcnt 



-Rear view. Infantryman, A. E. F., with heavy 
marching equipment 



when our troops held sectors of the front, and combat was engaged in, this 
occurred only after the troops had been in position for a sufficiently long time 
to permit them to recuperate from any physical impairment resulting from 
burden bearing. Then, too, the major engagements of open warfare in which 
our troops participated were, excepting those of the spring of 1918 when some 
of our divisions were used to assist in stemming the advance of the Germans, 
planned attacks, necessitating perforce, having the troops in position in advance 
of the time set for attack.^ Not only was this the condition, but, in addition, 
motor transportation was used to a great extent, for tactical purposes, to convey 
our troops to the front, and from one part of the front to another. 
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That the moii themselves considered their equipment excessive in weiglit, 
and wiHingly hazarded discomfort at the front by discarding parts of the etiuij)- 
ment, is exemphficd by the following memorandum, which was made the basis 
of a request for a study of the actual needs of the Infantry soldier with the view 
to lessening the number of articles which he was required to carry. 

Memorandum for A. C. of S., G-1: 
General Headquarters, 
American Expeditionary Forces, 
Fourth Section, General Staff, 

16 August, 1918. 

1. The A. C. of S., G-4, S. O. S., in memo- 
randum to this office on salvage and supplies, 
discusses the question of reduction of equip- 
ment in the Infantry pack. 

2. This is quptcd lierewith: 

2. Further inquiry into this subject seems 
to indicate that the entire subject of the equip- 
ment carried in the pack of the Infantry soldier 
should be gone into with a view to lessening 
the number of articles carried. 

3. Statements of officers returning from 
the front are all to the same effect, that great 
(|uantities arc thrown away by the soldier in 
order to reduce tlie weight he carries. The 
remedy usually suggested is an increase in the 
size of the salvage personnel. This remedy 
docs not ap])car to be sound for the reason that 
as a .salvage proposition to recover articles 
thrown away by men on the march would 
rec|uire an enormous number of men engaged 
in salvage work. Tlie proper solution must be 
.sought in a study of the actual needs of the 
Infantry soldier and a reduction of the con- 
tents of his pack to the minimum. 

4. This memorandiun is forwarded simply 
to present the point of view of this office and 
with the request that some investigation of 
tiic actual facts be made. 

3. Tills section concurs in paragraph 4 
and requests tliat a study be made. 




Fig. 22.— Kcar view, Itifaut 
him carrying, in acidition 
overcoat and an extra pair 



ryman, -V. 
to articles 
of .shoes 



E. K., showinp 
in Figure 20, an 



On the march, also, our soldiers were prone to discard certain parts of their 
equipment in order to lessen the weight of the articles they were carrying. 
From data compiled on a number of marches made by organizations of the 
American E.xpeditionary Forces during the war, it was discovered that 9.5 per 
cent of the men in question had thrown away articles of their equipment as 
follows: (a) five tent pegs, 95 per cent; (&) folding tent pole, 95 per cent; 
ic) extra shoes, 50 per cent; (tZ) one blanket, 30 per cent; (e) extra suit of 
underwear, 25 per cent; (/") breech sticks (issued for use of Enfield rifles), 100 
per cent; (17) heavy English wire cutters, 75 per ceqt; (/() small United States 
wire cutters, 2 per cent. 
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In the sprinji; of 1919, a board of ofFicers was appointed at General Head- 
quarters, A. E. F., to stud}' the experiences of these forces, in so far as the 
experiences affected the tactics and organizations of Infantry. ' One of the sub- 
jects considered was the weight of the soldier's equipment; however, during 
the period embraced by the history no material change was made in the equip- 
ment to reduce its weight. 

CLOTHING 

When we entered the World War, certain articles of wearing apparel of 
our soldiers, usually considered clothing, were listed among the items of per- 
sonal equipment in our table of fundamental allowances.* These articles were 
overcoats, sweaters, and waterproof outer clothing (poncho or slicker). For 
aU other articles of clothing, the details of which will be considered later, the 
soldier had a given money allowance for his enlistment period, and the clothing 
issued to him was charged against this clothing allowance. The clothing 
articles which formed a part of his equipment, however, were issued to him on 
memorandum receipt;'^ blankets also were issued on memorandum receipt. For 
convenience of description, all these articles will be considered here under the 
subject of clothing. 

SUPPLY OF CLOTHING TO THE AMERICAN EXPEDITIONARY FORCES 
SUPPLY FHOM THE UNITED STATES 

Each of our soldiers who was sent overseas for service in the American 
Expeditionary Forces took with him certain articles of clothing prescribed by 
War Department orders. The more impoi-tant of these were the following 
articles: Blankets, olive-drab, woolen, 2; breeches, olive-drab, woolen, pairs, 
2; drawers, pairs, 3; gloves, pairs, 1; hat, 1; leggings, pair, 1; shirts, olive- 
drab, flannel, 1; shoes, pairs, 2; stockings, pairs, 4; undershirts, 3; overcoat, 
1; poncho (or slicker), 1. 

Automatic Supply 

That an adequate allowance of clothing, as well as all other articles needed 
by our soldiers, might be in the American Expeditionary Forces at all times, 
General Pershing decided in the summer of 1917 to establish a system of auto- 
matic supply." By this system, for each 25,000 men sent from the United 
States, there were to be shipped with them all necessary articles for a period 
of 90 days, and, in addition, one month's automatic supply for consumption 
and emergency. Thereafter, there was to be a monthly upkeep. In so far as 
the principal articles of clothing are concerned this automatic supply as finally 
evolved was as follows : ' 
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Article 



Breeches, olive-drab, woolen 

Boots, rubber, hip 

Breeches, jersey-lined 

Caps: 

Leather, motor cyclist, winter 
Overseas ___ 

Coals; 

01ive-<irab, woolen 

Fatigue 

OilslEin _ 

Drawers: 

Woolen, winter 

Su mmer.- 

Gloves: 

Heavy leather... 

Woolen 

Hats: 

Oilskin 

Fatieue 

Jerkins, leather 



Initial 
ship- 
ment 
(for 
25,000 
men) 



750 

10,000 

500 

250 
7,250 

10,000 
18,000 
5,750 

15,000 
15,000 

7, .500 
25,000 

5,750 
18,000 
28,000 



Monthly 
upkeep 

(lor 
25,000 
men) 



500 

1,500 

150 

100 
5,000 

6,600 

3,500 

500 

10,000 
10,000 

5,000 
12,500 

500 
3,500 
2,500 



.\rticle 



Mackinaws 

LoKgings, woolen puttee 

Mittens, leather, one-finger, pairs 

Mufflers.. 

Overcoats, olive-drab, woolen 

Ornaments, collar and cap 

Shoes, field 

.Shirts, olive-drah, flannel 

Slickers 

Stockings: 

Woolen, light 

Woolen, heavy 

Trousers: 

Fatigue 

Olive-drab, woolen 

Oilskin 

Undershirts: 

Cotton 

Woolen 



Initial 
ship- 
ment 
(for 
25,000 
men) 



1,000 
12,750 
7,500 
1,200 
4,000 
15,000 
11,2.50 
13,000 
5,000 

37,600 
37,500 

20,000 
13,000 
5,750 

13,000 
13,000 



Monthly 

upkeep 

(for 

2.5,000 

men) 



B50 
8,500 
5,000 

300 
2,500 
!>,0(X) 

7, .'iOO 
8,500 
3,500 

25,000 
25,000 

.5,000 

8, .500 
500 

8,500 
8,500 



Table 13. — Clothing shipped from the United States to American Expeditionary Forces, 
April 6, 1917, to November 11, 1918' 



Article 


Number 
shipped 
overseas 


Article 


Number 
shipped 
overseas 


Blankets 


3,127,000 
3,871,000 
3, 889, 000 
10,812,000 
l,780,0qp 
6,401,000 


shoes 


9, 13«, 000 


Coats, wool 


Stockings... 


29,733,000 
6, 191,000 


Drawers, winter 


Undershirts, summer . 


4, .567, 000 




Undershirts, winter 


11, 126.000 


Shirts, Hannel 







CLOTHING PUECHASED ABROAD 

The above figures do not include all the articles of clothing supplied the 
American Expeditionary Forces. Early in 1918, because of a delay in obtain- 
ing clothing from home °, it became necessary to place orders abroad for 
different articles of clothing. In April, 1918, the status of these foreign pur- 
chases of clothing was as follows : '" 



8. Up to now, the Briti.sh have provided for us 100,000 .suits of uniform clothing, and 
we have on order from them, 100,000 coats and 200,000 pairs of trousers, which have not 
yet been delivered. We have also requested them to supply us with other articles of clotliing 
as follows: 3,000,000 pairs of regulation ankle-type boots; 3,000,000 pairs woolen drawers; 
1,500,000 woolen vests; 1,500,000 pairs woolen leggings; 6,000,000 pairs heavy weight woolen 
stockings; 6,000,000 pairs light-weight woolen stockings; 1,800,000 pairs of tartar-drab 
mixture No. 5 trou.sers; 1,440,000 tunics, same material as trousers, No. 5; 60,000 yards 
cloth for manufacture of caps; 1,500,000 olive-drab flannel shirts. No drawers, summer; 
undershirts, dimmer, or overcoats have been ordered. 
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9. We have purchased in France 1,007 pairs of rubl>er boots, exhausting the market. 
We have ])urehased no arctic overshoes. 

10. We have purcliased in England 800,000 pairs of woolen puttees, of which 200,000 
have been delivered. We have not been able to purchase any woolen gloves in England, 
but have purchased 540,128 woolen gloves and gauntlets in France, all have been delivered 
and are mostly worn out. 

11. We have purchased 100,000 pairs of field shoes from the British and have borrowed 
100,000 pairs from the French. Request has been made on England for 800,000 pairs 
Rumanian shoes, but confirmation has not been received. 

12. We have purchased 1,200,000 pairs of woolen stockings, light and heavy, assorted 
from the British and 600,000 have been delivered; balance indefinite. We have secured a 
small amount from the French, but can not purcha.se any more. 

13. We have purchased 36,500 suits of oilskin of poor cjuality and high price. We 
have not been able to purchase any more oilskins; the French authorities will not permit 
us to purchase any textile fabrics of any kind. 

14. We have purchased 200,000 uniform blankets from Spain, of which about 45,000 
have been delivered. Five hundred thousand blankets were purchased in England; all 
have been delivered. 

ADEQUACY OF CLOTHING IN THE AMERICAN EXPEDITIONARY FORCES 

There were periods when divisions, or smaller organizations, of the Amer- 
ican Expeditionary Forces, had an inadequacy of one or more articles of 
clothing (including hlankets and overcoats)." This was especially true of 
organizations at the front, and during the six months from June to November, 
1918, when rapid changes of position were being made. The difficidty was one 
of local transportation.'^ 

There are no discoverable records that would enable us to indicate with 
any degree of accuracy the percentage of clothing replacement required by 
combatant divisions after their relief from the front line. However, because 
of the marked increase in the consum])tion of clothing by the First and Second 
Annies, during the time when they were actively engaged in combat, it was 
felt in the chief quartermaster's office, A. E. F., that the automatic supply 
was inadequate in the articles mentioned below.' Had active operations 
continued, it would have been necessary to have made the following increases:' 

Table 14. — Inadequacies of the automatic clothing supply 



.Vrticle 


Necessary increase of 
initial supply 


Necessary increase of 
automatic supply 




From— To— 


From— 

2,000 
5,000 
8, .500 
7,500 
8,500 
8,500 


To- 


Belts, waist - 


3, 000 3, 500 
7, 250 8, 000 


3,000 




6,500 


Puttees 


10,000 




11,250 12,000 
13, 000 15, 000 
13, 000 15, 000 


8,000 




10,000 


Trousers and breeches 


10,000 







The following figures show the rates of consumption per 25, 000 men per month 
(averaged for the entire American Expeditionary Forces), during the period, 
July I, 1918, to November 30, 1918, as compared with the average consumption 
per month during the period May 1, 1918, to March 31, 1919."' These periods 
were chosen for the following reasons: The period July 1, 1918, to November 
30, 1918, comprised the months of our greatest combat activities; " the period 
May 1, 1918, to March 31, 1919, was chosen because it was for these months 
only that figures arc available." 
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.Automatic supply 


Consumption 


Item 


Initial 

3,000 
10,000 
13.000 

6,250 

18,000 
5,750 
10,000 


Monthly 

2,000 
1..500 
8,500 
,5,000 

3,500 

500 

6,500 


July 1,1918, 

to Nov. 30, 

1918 


May 1,1918, 

to Mar. 31, 

1919 


Belts, waist 

Boots, rubber 


5, 195 
3, 455 
13, 655 
11,635 

4,280 

512 

10, 670 

151 


3, 935 
2,082 


Caps, overseas 


9,501 

3,160 
384 

8,220 
109 


Coats: 

Denim... 

Oilskin 

Wool 


Combination suits.. 


Drawers; 


1.5,000 

1,5,000 

7,500 

25,000 

18,000 
,5,750 
28,000 


10,000 
10,000 
.5,000 
12, .500 

3. ,500 

500 

2,500 






° 3.5, 437 
3.280 
12,100 

437 

445 
4,455 




Gauntlets, assorted 

Gloves, wool 

Hats: 

Denim .. 

Oilskin.- 


1,711 
8,950 

363 

406 

3,320 






Mittens, all kinds 


7,500 


5,000 


1,316 1 773 




26 
112 
5,945 
16, 365 
l:i,800 
1.5,450 
.5,099 




Overalls. 1 piece 

Overcoats .. . 


75 
4,000 
12,750 
13,000 
1 1, 2,50 
.5,000 


50 
2,500 
8,500 

7,500 
3,500 


74 

4. 215 


Puttees, spiral _ 

.'shirts, flannel 

Shoes, field 

Slickers 


12,802 
10.495 
11,100 
4,290 


Stockinus: 




Wool, light 


37,500 

37,500 

7,500 

20,000 
,5,750 

13,000 
13,000 


25,000 
2.5,000 
.5,000 

.5,000 
500 

8,500 
8.500 






Tags, identiflcation.. 


« .56, 7.50 
11,901 

4,020 
402 


" 40,451 
7,380 


Trousers: 

Denim 

Oilskin 

Undershirts: 


3, 365 
401 


Winter 


"35,195 1 •21,017 



" These figures include both heavy and light weight items. 

CLOTHING ON HAND IN VARIOVS DEPOTS, A. E. F., NOVEMBER 1,5. 1918 

In addition to the clothing in the possession of the different organizations 
in the American Expechtionarj' Forces, the folkiwing principal articles of 
clothing were on hand in the various depots on November 1.5, 1918,'^ when the 
strength of the American Expeditionary Forces was somewhat less than 2,000,000 
men:'^ 

Table 16. — Articles of clothing on hand in various depots, American Expeditionary Forces, 

November /••), 1!)18 



Article 


Number on 
hand 


Article 


Number on 
hand 

25,265 

108, .579 

344, 105 

1,865,948 

1, 81,5, 040 

1 «ttS.082 




765, 178 

1,678,397 

391, 128 

1, 354, 172 

45,904 

1,697,446 

2, 181, 208 

4,971,991 

239,169 

2,737,927 

437,536 

59,768 

1, 118, 799 

306,775 
70,783 


Oilskin suius 


Breeches 


Overalls, 1 piece 

Overcoats . 


Caps, overseas . . 


Coats: 

Denim 

Oilskin 


Puttees, spiral 

Shirts, flannel... 

Shoes, field 


Wool . . 


Slickers . . 432.403 


Drawers: 

.Summer - . 


.Stockings: 

Cotton 


94,585 


Winter .. - 


Wool, light 


4, 187, 893 


Gauntlets, assorted . . 




9, 327, 076 






1, 998, 839 


Hats: 


Trousers: 


1, 520, 094 




Oilskin 


18.465 


Jerkins, all kinds 


Undershirts: 






2, 672, 737 


Mittens, all kinds 


Winter 


2, 994, 395 
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INDIVIDUAL CLOTHING ALLOWANCE 

As nicntiouod elsowhore, each of our soldiers had, prior to July 15, 1917, a 
specified money allowance for clothing to be drawn by liim during his current 
enlistment period.''' On and after that date, howcTcr, a soldier's allowance for 
clothing in our Army was the quantity necessary and adequate for the service 
upon which he was engaged.'" Under such circumstances, and in order that due 
economy would be observed in the American Expeditionary Forces in respect 
to the use of clothing, as well as supplies, materials, and other equipment, 
commanding officers were charged with the duty of seeing that neither men nor 
organizations of their commands practiced waste, made misuse of the supplies 
furnished them, or accumulated a surplus thereof." Organizations demanding 
much in excess of the average amounts required by other like units, under 
similar conditions, were investigated, with the view to disciplinary action being 
taken in the event of there being waste, misuse, or accumulation. 

In respect to the number of the different articles of clothing each of our 
soldiers was supposed to have in his possession, mention has been made previously 
of the fact that the table of fundamental allowances governed. In the late 
summer of 1917, a board of officers was convened in the American Expedi- 
tionary Forces, to consider the subject of providing against severe weather 
conditions during the service of our troops in France."* Based on the recom- 
mendations of this board, the following changes were made in table of funda- 
mental allowances: The allowance of blankets per man was increased from 2 
to 3, arctic overshoes were authorized for issue to enlisted men for wear on 
occasions when rubber boots were not suitable, and the use of leather gloves or 
one-finger mittens was authorized in winter. In January, 1918, to insure an 
equitable distribution of clotliing in the American Expeditionary Forces, the 
following instructions were promulgated: 

Headquarters American Expeditionary Force, C. S. G. S., 

France, January 4, 1918. 
From: C. in C. 
To: C. G. 1st Division, C. G. 2d Division, C. G. 26th Division, C. G. 41st Division, 42d 

Division. 
.Subject: Equitable distribution of clothing. 

1. If you have not already done so, it is desired that each company commander have 
an equitable distribution of clothing made on the following basis: 2 breeches, wool, olive- 
drab; 2 coats, wool, olive-drab; 3 pairs drawers, wool; 1 pair gloves: 1 hat, service, or 
cap; 2 pairs leggings, woolen puttees or canvas; 2 shirts, olive-drab; 2 pairs of shoes; 
5 pairs socks, wool; 3 undershirts, wool; 1 overcoat; 1 slicker; 3 blankets. 

2. All serviceable or unserviceable clothing should be turned in to the regimental supply 
officer, who will make an adjustment in the regiment. The same thing done in brigades 
and in divisions. If a surplus remains same should Vje turned over to the nearest Q. M., 
L. of C, who will report by wire to the Chief Q. M., L. of C, amount of serviceable articles 
so received. 

3. If a shortage develops, wire the chief Q. M., L. of C, for articles desired, stating 
sizes. It is believed that there is an accumulation of clothing in the barracks' bags of en- 
listed men; therefore, the amounts of the foregoing as noted on service record of each man 
should be checked against the amount on hand. If any article is mis.sing, disciplinary 
action should be taken. 

4. In the future all inspectors will ascertain if these allowances are adhered to; and 
where an excess is found on hand, disciplinary measures will be taken with organization 
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commanders. It must be distinctly understood that all these articles are the jjroperty of 
the Government and when worn out must be turned in and can not be disposed of in any 
other way. 

SUPPLY OF CLOTHING TO TROOPS AT THE FRONT 

For troops at the front, supplies of all kinds were divided into four classes." 
Class 2 comprised clothing, blankets, overcoats, slickers, ponchos, bed sacks, 
and brassards. Until the latter part of May, 1918, when an improved system 
was instituted, these supplies were obtained from the advance depots in the 
following manner: Re(iuisitions were submitted by company commanders. 
These requisitions, having been consolidated and approved by regimental 
commanders, were checked by the proper staff officer and were sent (through 
G-1, division or corps, or G-4 for army troops), directly to the proper advance 
depot, which filled the re(iuisition. From the advance depot the supplies 
were shipped through the regulating station to the railhead, which usually 
coincided with the refilling point, where the train was promptly unloaded and 
the supplies required for the troops were immediately transferred to division 
trains or were put under cover for issue the following day. 

In the latter part of May, 1918, the chief quartermaster, A. E. F., made 
arrangements to exchange new, or serviceable, clothing for unserviceable 
clothing of divisions at the front, without requisition. '» To do this it was nec- 
essary to ship supplies of all kinds of clothing to the railheads, which were 
the closest points of storage to the organizations at the front. From the rail- 
heads the clothing was carried forward to the divisions by whatever conveyance 
available, and it was distributed directly to separate supply officers, the ex- 
change for unserviceable clothing being made at the same time. By this 
system the time required for troops to obtain clotliing was considerably reduced. 

In addition to the above modification of the routine system for supplj'ing 
clothing to troops at the front, arrangements were made in the spring of 1918 
for the exchange of clothing at the front, in connection with the bathing and 
debusing service of divisions.'" Clean underclothing was to be furnislied in 
all cases after liathing, and, where necessary, serviceable uniforms were to be 
exchanged for unserviceable ones. 

SUPPLY OF CLOTHING TO TROOPS IN THE SERVICES OF SUPPLY 

Units in the Serv'ices of Supply, in the rear of the advance section, obtained 
their clothing directly from supply depots on requisitions sent directly to the 
depots." 

When men were sent from the front to hospital in the Services of Supply, 
they were returned to the front, when their physical condition warranted it, 
through replacement divisions.^" Upon discharge from hospital, soldiers were 
furnished such clothing as was necessary for their use until their arrival at re- 
placement divisions, or other designated points to which they had been directed 
to report, where their equipment was completed. Enlisted men forwarded 
to organizations from replacement and base divisions, base depots, or other 
designated supply points, were provided, before leaving, with full individual 
equipment, including clothing. 
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ARTICLES OF THE UNIFORM 
SERVICE COATS 

In 1917 two kinds of service coats were issued to our Army. These were the 
cotton (khaki) and the olive-drab woolen coats.^' Though some cotton 
(khaki) uniforms were sent to the American Expeditionary Forces- khaki 
clothing was not worn by our Army in France.^^ 

The woolen coat which was issued in 1917 was made of a 10-ounce melton, 
with a luster serge body lining and a silesia lining for the sleeves.-^ In the 
winter of 1917-18 the weight of the coat proved to be too light for comfort, and 

in January, 1918, the chief cjuarter- 
master recommended tliat the 
cloth be made of a 20-ounce mel- 
ton. ^^ The serge lining of the coat 
of 1917 was not desirable in active 
service in the American Expedition- 
ary Forces, andit was recommended 
that the lining of botli body and 
sleeves should be substituted by a 
thoroughly shrunken cotton drill- 
ing of an olive-drab color and an 
8-ounce or 10-ounce weight.-^ 

Subsequently, when these 
changes were effected, the increased 
consumption of wool, made neces- 
sary by increasing the weight of 
the uniform, as well as the over- 
coat, shirts, and blankets, to be 
considered later, in turn made it 
necessary to use goods of wool 
previously made only into coarse 
material like carpets.-' The lower 
grades of wool were blended with 
the liner grades to provide the 
necessary weight and warmth, even 
at the expense of fineness of te.xture 
and appearance." This explains why at the end of the period of hostilities 
some of the American soldiers' coats looked rough and uneven in color: however, 
the necessary cloth was provided and it was warm." 

Because of the necessity for conserving wool to the greatest extent possible, 
our uniform coats during the World War were cut on patterns which, though 
the}- did not depart materially from the former general cut of the coat, were 
made on economical lines. When compared with the coats of foreign armies 
with which our troops came in contact overseas, this economically made coat 
suffered by the comparison. ^^ General Pershing therefore recommended a 
better-appearing service coat. A new coat was then designed in which the 
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lines gave the effect of slimness without any sacrifice of the warmth or comfort 
previous!}- obtained." The patch pockets of the original coat, having no 
resen-e space, became unsightly bulges when filled with articles a soldier usually 
likes to carry with him. On the new coat the patch pocket existed in appear- 
ance only, for the pocket was on the inside. The new coat was not produced 
in time to be of use in the American Expeditionary Forces. 

In 1017 the service coat was obtainable in the varying sizes shown below. 
In order to approximate the required number of these sizes a tariff was issued. 
The table following shows sizes, tariff, and measurements of the service coat 
when we entered the World War: " 

Table 17. — Sizes, tariff, and measurements of the service coat, wool, at the beginning of the 

World War 



Size 



1, regular. 

2, regular. 

3, regular. 
3H,long., 

4, regular. 
•4'4, stout. 
41/2, long.. 

5, regular. 
SJi, stout 
5H, long. 

6, regular. 
6'4, stout 
6^, long. 

7, regular. 
7X, stout 
7^, long. 

8, regular. 

9, regular. 



Propor- 
tion per 
1,000 



16 
34 
73 
51 
156 
37 
106 
130 
30 



Measurements, in inches 



Breast 



Waist 



Length 



Collar 

at 
bottom 



26 

2flH 
26H 

27Ji| 
27Ji' 
26«| 

27«; 
27)4! 
28K, 
28Kl 
27% 

29>i 
28M 
30« 
29?i 
30'A 



15 

15Ji 

15>i 

15H 

16K 

W/2 

16 

16>/4 

17 

1612 

17)4 

17" 2 

17 

n.H 

18 
171.2 
184 
19 



Giving a coat of a certain size a designating number, as was required when 
we entered the World War, proved to be impracticable when large numbers of 
men were to be fitted. These numbers, representing sizes, could not be readily 
translated into inches when soldiere secured their clothing, consequently many 
instances arose where men obtained improperly fitting coats, and spent hours 
or days thereafter trying to obtain more nearly correctly fitting ones by 
exchange among their comrades.^" 

Various efforts were made to solve the fitting problem. Tlie labels origi- 
nally used were merely paper tags pinned to the garments, and in the handling 
of the garments by men unfamiliar with the fitting of ready-made clothing 
mistakes often resulted. As in the case of ready-made civilian clothing, 
clothing for the Army was divided into classes — regular, long, and stout. By 
reference to the table given above, it will be seen that not all sizes had all 
classes; however, each size was one of the three classes. For each class a 
colored label was attached to the coat. Thus a label marked red indicated a 
"long," and j-ellow showed the garment to be a "stout." ^' 

Systems for facilitating securing the proper sizes of coats by means of 
marks and labels, however, proved not entirely satisfactory. Particularly was 
thi.s true in the American Expeditionary Forces, where the salvaging of clothing 
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was extensively practiced. In consequence, before hostilities ceased, it came 
to be considered that the only adequate means that would insure a soldier's 
obtaining a garment as nearly satisfactory in fit as possible was to have him 
try on garments until one was obtained that fitted.^' 

BREECHES 

In 1917 issue woolen breeches for our Army were of two classes: Foot and 
mounted.^' The same pattern was used for both the foot and the mounted 
breeches, the only difference between the two being the reinforcement of the 
seat and the inner side of the leg of the mounted breeches for prolonging their 
wearing qualities. The service uniform, which was the only uniform designated 
for the American Expeditionary Forces, did not comprise trousers.^' How- 
ever, as will be mentioned later, trousers were considered for replacing breeches. 

As was the case with the service coat, the weight of the woolen cloth in the 
service breeches proved to be too light for use in the American Expeditionary 
Forces. And in 1918, when the weight of the coat was increased, that of the 
breeches was likewise made a 20-ounce melton.^" 

The breeches fitted tightly about the leg. This close fit was accomplished 
by lacing or buttoning them below the knee, and necessitated wearing some 
manner of legging or puttee. 

In January, 1918, a board of officers, which had been appointed at General 
Headquarters, A. E. F., with a view to making recommendations regarding 
types of clothing for which contracts were to be placed for the winter of 1918-19, 
recommended that in place of the breeches then in use in the American Expedi- 
tionary Forces, long trousers with medium narrow leg similar to the British 
Army issue be adopted; the trousers to be habitually worn with a spiral woolen 
puttee.^" This type of leg covering had been found by the British and by the 
French to be the most satisfactory and efficient for the soldier, and it was rec- 
ommended by the board that all our foot troops be uniformed in that manner. 
Trousers obviated the constriction which breeches caused, and on certain 
occasions permitted the soldier to discard his puttees. Later in the World 
War the manufacture of breeches was abandoned in favor of trousers.^' 

Breeches were issued in 32 different sizes, which represented varying com- 
binations of waist and inseam measurements. The waist measurements ranged 
from 30 to 42 inches; the inseam measurements from 26 to 31 inches. Under 
active service conditions in the American Expeditionary Forces, with breeches 
supported by belts, experience proved that there was no practical difference, 
either in comfort or in appearance, whether breeches were an inch too large 
in the waist or an inch too long in the seam.'" Therefore General Pershing 
recommended in January, 1918, that 15 of the then 32 breeches sizes^ be 
omitted.^* 

OVERCOAT 

The olive-drab overcoat that was a part of the uniform of our Army in 
the spring of 1917 was made on a pattern that had been adopted by the War 
Department in 1913." It was double-breasted, had a standing, rolling collar, 
and was made in 10 different size^, varying in length from 48 to 54 inches, and 
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in breast measurement from 34 to 44 inches. A slit was made in the back of 
the skirt, which normally was kept buttoned. At the back of the waist there 
was a cloth straj) on each side which when buttoned together gave the back of 
the coat a snug fit. There were two outside welted pockets, one on each side, 
with perpendicular opening.^. Opposite these openings were slits in the lining 
of the coat which permitted access to the pockets of the trousers. The outer 
fabric of the overcoat was a 30-ounce, olive-drab melton; the lining was an 
olive-drab cotton cloth; the interlining, extending down the back and front 
from the collar seam to the lower buttons, was canton flannel. 
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In the sumncier of 1917, a short-length pattern for the olive-drab overcoat 
was adopted." This coat did not differ materially from the 1913 pattern 
for the olive-drab overcoat except in the lengths of the different sizes, these 
lengths now ranging from 38 to 44 1^ inches, representing a shortening of 10 
inches for each size. 

In the American Expeditionary Forces the 30-ounce melton of which the 
overcoat was made proved too light a material for comfort ;^ so, in the spring 
of 1918 a 32-ounce melton was specified for the manufacture of the olive-drab 
overcoat.'* 
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To protect members of the American Expeditionary Forces in Siberia 
from the excessive cold of the winters there special overcoats were provided.^" 
These overcoats had a sheepskin lining, wool attached, and a shell of moleskin 
cloth or cotton duck, similar to overcoats used by miners and explorers in 
northern Alaska.^* In addition, parkas were supplied/^ A parka is an Alaskan, 
hooded overgarment, worn shirt fashion. Parkas sujjplied our forces in Siberia 
were of moleskin cloth, lined with sheepskin, and had a fur-lined hood. Sheep- 
lined, moleskin coats and parkas were also issued the American Expeditionarj- 
Forces stationed in the Vosges Mountains.^" 
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Fig. 26.— Clothing worn by our Siberian expeditionary forces 
LEATHER JERKIN 

In the fall of 1918 a leather jerkin was adopted as an additional article of 
clothing for issue to our Army." The jerkin was a waistcoat of sheepskin or 
lambskin, lined with woven-woolen melton, kersey, or mackinaw cloth, of a 
weight varying from 26 to 32 ounces per lineal yard of 54-inch material. It 
was supplied in 6 sizes, numbered 1 to 6; number I being a 36, and number 
6, a 46. 
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Fig. 27.— The leather Jerkin 
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Though the jerkin was a late article of issue it proved a popular garment 
in the American Expeditionary Forces in the winter of 1918-19, and was 
frequently worn over the olive-drab coat in lieu of an overcoat. 

FOOTGEAR 
Leggings and Puttees 

In 1917, canvas leggings formed a part of our enlisted men's uniform, for 
wear when breeches were worn.^' The canvas legging was of two kinds, foot 
and mounted, the differences being that the mounted legging was one-half 
inch longer than the foot legging and, in addition, its inner surface was leather 
faced to resist wear. The legging was fashioned so as to fit the leg snugly, 
and was fastened in front of the leg by means of a stay which passed through 
eyelets in both sides at the top and bottom; in the middle there were two 
eyelets on the inner side, whereas on the outer side there was hook, thus 
facilitating rapid lacing or removal of the legging. 

Officers wore russet-leather or pigskin leggings with the service uniform, 
except that, unless it was otherwise prescribed, mounted officers and other 
officers when mounted were authorized to wear russet-leather boots instead, 
and in the field officers were authorized to wear canvas leggings or woolen 
puttees.^' 

In January, 1918, General Pershing recommended that the dismounted 
enlisted men of the American Expeditionary Forces wear the woolen puttee 
to the exclusion of the canvas legging.'" 

The puttee adopted for wear in the American Expeditionary Forces in 
the spring of 1918 was a spirally wound legging similar to that which was 
in use in the British Army.^° (See Fig. 23.) It was 4J^ to 4i^ inches wide 
and had a finished length, exclusive of its fastening tape, of 106 inches." 

Shoes 

Prior to the World War, the shoe issued to the enlisted men of our Army, 
and intended for use in the field, was known as the russet marching shoe.* 
This shoe was machine sewed, had an upper of calfskin with the rough side 
turned in, and was lined with white duck. Though excellent in pattern, it 
proved short-lived when subjected to severe service in France.*' Similar 
complaints had been made in respect to the marching shoe in 1916,*= when a 
large jmrt of our Army was serving on the Mexican border. At that time the 
Quartermaster General ordered the purchase of several hundred pairs of shoes 
and their issue to our troops, which conformed in pattern and substance, with 
minor modifications, to those furnished by American manufacturers to the 
French and Belgian Armies. The shoes so manufactured had a half middle 
sole in addition to the outsole, an iron heel plate, hobnails, and the uppers 
were made of chrome vegetable retanned cowhide, flesh side of the leather out.*' 

In May, 1917, the modified field shoe was improved upon by the use of a 
full middle sole in place of a half middle sole, and the outsole was waterproofed.*' 

The improved shoe, however, failed in one of its purposes in the American 
Expeditionary Forces; that is to say, because of the manner in which it was 
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constructed it failed to keep out water. Consequently, in January, 1918, 
after the Quartermaster General had called upon the chief quartermaster, 
A. E. F., for a report on clothing, preparatory to letting new contracts for 
clothing, the chief (juartermaster, A. E. F., made the following remarks about 
the shoe then in use: '" 

The field shoe (trench shoe) in tlie main is satisfactory, but can be improved by having 



the upper leather changed from a chrome 
vegetable tannage well .stuffed with tallow. 
Leather in the sliape of backs rat her than sides 
should be used in the raaiuifacture, avoiding 
the danger of getting Hanky leather in the 
uppers. The method of attaching the sole by 
the Goodyear welt process shoidd be abol- 
ished. The present welt construction admits 
water through the stitch hole. The weight 
of the insole should be increased to 7 iron; 
the insole to be of best quality, reinforced 
with canvas. The middle sole should be of 
best quality, and the method of attaching 
the middle sole, upper and insole should be 
the clinched nail method. The outsole 
should then be attached to the middle sole 
by stitching the edge extending beyond the 
upper, and the work should be reinforced 
by nailing through the outsole, middle sole, 
and insole with one row of brass nails clinch- 
ing on the inside. This will make a leak- 
proof joint. A toe plate, one-eighth of an 
inch thick at the toe and tapering to one-six- 
teenth of an inch at the ends covering the 
toe of the outsole, should be attached with 
a type of nail similar in shape to a horseshoe 
nail. This toe plate should be attached to 
all shoes on existing contracts. The heel lift 
next to the top piece should be of at least 
8/48 substance and equal in quality to the 
top piece. The field shoe must be worn in 
large sizes. The present tariffs on shoes need 
revision, and a board has been appointed to 
revise existing tariffs on shoes and clothing. 

These suggestions of the chief 
quartermaster, A. E. F., for an im- 
proved field shoe for the American 
Expeditionary Forces were accepted 
by a board of officers, appointed to 
meet at General Headquarters, A. 
object of reviewing the chief 



vegetable relanned side leather to a struiglit 
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E. F., in January, 1918, with the 
quartermaster's recommendations and of 
submitting such additional recommendations as might be desired.'" General 
Pershing approved the findings and recommendations of the board referred 
to and cabled the new shoe requirements to the War Department. " When 
manufactured, this shoe was called the Pershing shoe." A shoe was 
now available that would successfully keep out water Nor did it seem to 
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matter whether bark-tanned leather or chrome retanncd leather was used in 
its manufacture. In an experiment in the American P^xpcditionary Forces, 
at the orthopedic training camp, St. Aignan, Loire-et-Cher, in the spring of 
1918, a number of pairs of bark-tanned and chrome retanned shoes were issued 
to a group of men for observation purposes. The left shoe of each pair of 
shoes was treated with dubbing. Uuring the period of observation, which 
lasted for a week, when the shoes were worn constantly through mud and 
water, each shoe worn proved absoluteh' waterproof, irrespective of the manner 
of tannage or treatment with dubbing. The thickness of the sole of the new 
shoe eliminated one objection which formerly obtained as regards the original 
trench shoe. In the trench shoe, Avhen its sole was studded with hobnails, 
the metal of the hobnails, because of the relative thinness of the sole, was 
brought in close proximity to the foot which the shoe encased. Conducting 
the cold readily, hobnails made the foot feel colder than otherwise would have 
been the case.'"' The three-layer sole of the Pershing shoe gave not only a 
greater degree of insulation but an added waterproof quality as well, and, 
what was of even greater importance, a much longer life to the shoe. The 
British had been using a triple-soled shoe for their troops in the British Ex- 
piditionary Forces. Their replacement for this shoe was two pairs per man 
per year.'"^ Compared with this consumption of footwear are the following 
figures regarding the shoe which the Pershing shoe replaced, reported by the 
division quartermaster, 1st Division, A. E. F. :^' 

Fourteen thousand six hundred and eight men (Artillery and Infantry) drew an average 
of 3,849 pairs of shoes eacli month, not including the shoes brought overseas with the men, 
during the last lialf of the year 1917. Tliis made a rougli average of one pair of shoes for 
eacli man for each period of four months, despite every effort being made to keep the shoes 
repaired by means of fairly well equipped slioe repair sliops in each regiment concerned. 

BACKSTAYS 

One of the weakest points in the trench shoe was the backstay. Here 
the shoe would rip after much wear, and likewise where the ciuarter was butted 
together at the back. This ripping was attributed generally in the American 
Expeditionary Forces to the friction wear of the bottom of the canvas legging. 
In an examination of Inmdreds of shoes that were considered beyond repair 
in the reclamation depot at St. Pierre de Corps, Loire-ct-Cher, 60 per cent of 
the shoes examined were ripped apart on the inside where the quarters were 
butted together, and 40 per cent of the shoes showed a ripped backstay.*^ 
This ripping away was concluded to be due not to any wear of the legging but 
to the action of the heavy leather of the upper. In the Pershing shoe this 
vulnerable point of the shoe was strengthened by widening the backstay and 
by making there three rows of stitching where formerly there had been but 
two rows.''^ 

WEIGHT 

Some objections were made that the increased thickness of the sole of the 
Pershing shoe made it too heavy for troops. These objections were not gener- 
ally applicable, however, in the American Expeditionary Forces, since there 
was not that preponderance of marching usually associated with foot soldiers 
on campaign. Then, too, in actual tests of the shoe, made at the orthopedic 
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camp, St. Aigiuin, with the weight of the Pershing shoe tinil its flexibihty 
especially in mind, it was determined that the ''weight of the shoo was good 
for campaigning in France; that its flexibility was good for a shoe of this 
weight." *'' However, when the arctic was worn over the newer field shoe 
there could be no doubt that the combination could not be used for marching 
purposes. Also, it is appropriate, in this connection, to mention the fact that 
the usefulness of this shoe was considered applicable only to conditions which 
our troops met in Europe; and that with the passing of those conditions the 
Use of tlie three-soled, heavy leather shoe was discontinued.^* 

SHOE .SIZE TARIFF 

In the summer of 1917, the following shoe size tariff obtained for the 
guitkince of officers concerned with the maintenance of exceptionallj' large 
stocks of shoes : ^' 

Table 18. — Size tariff per 10,000, russet shoes, during the summer of 1917 



width 
















Size 
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5H 


6 


6H 


7 


TA 


8 


8H 


9 


m 


10 

5 
18 
43 
75 
92 
56 


lOH 


11 


IIH 


12 


A 


6 
22 
51 
90 
110 
68 


25 
59 
103 
126 
7S 


19 1 

63 
148 
257 
314 
194 


18 
62 
146 
256 
312 
193 


33 

107 
250 
440 
535 
330 


27 
88 
207 
362 
442 
273 


29 
95 
222 
390 
474 
293 


18 
59 
140 
243 
297 
183 


14 
47 
110 
192 
234 
144 


8 
26 
61 
106 
130 
80 


3 
9 
22 
39 
47 
29 


5 
11 
20 
25 
15 


1 
2 
6 
10 
13 
8 


1 


B 


2 


r 


4 


D 




E 


9 


EE 


6 







This tariff did not supersede or take the place of size records which were 
kept by organizations; ^' however, what was not taken into consideration when 
it was formulated was the fact that the Army could not be considered as one 
group. On tlie contrary, from an anthro])ological standpoint, the divisions 
which comprised the American Exjjeditionarv Forces were, in a large measure, 
an aggregation of groups. Each of these groups presented marked differences 
as to foot measurements: for example, the 77th Division included in greatest 
number men from New York,*" and since these men comprised in great part 
stock of Semitic origin, their statures being short and underdeveloped, neces- 
sarih' their feet were materially below the average for the Army as a whole. 
Again, the 88th Division, comprising men from the Middle West of the United 
States, of native white and German and Scandinavian stock, possessed a mean 
stature above the mean stature for the United States,'^" and, necessarily, the foot 
measurements of the men of this division were above the average for the Army. 
The application of the shoe tariff (Special Regulations No. 40) to either of these 
groups could not result otherwise than in producing an excess of shoes too 
large for the 77th Division, and the reverse for the 88th Division. 

Members of the American Expeditionary Forces, especially men in the 
field, during the greater part of the year, habitually wore two pairs of woolen 
socks, which necessitated wearing overeized shoes. ^' In effect, this "stepped 
up" the sizes in the tariff of Special Regulations No. 40, and made the lower- 
most sizes and widths unsuitable for use in the American Expeditionary Forces; 
consequently, in the fall of 1917, General Pershing cabled to the War Depart- 
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ment to discontinue shipping shoos ovci"soas of sizes 5 and 5J/^ and width A 
of all sizes."'- It was necessary, however, that largei" sizes be provided than 
had formerly been done. This was recommended by the board of officers 
vvhicli met at General Headquarters in January, 1918, and referred to above. 
The revised shoe tariff as recommended by this board and as cabled to the 
War Department by General Pershing was as follows; ■''■' 

Table 19. — Proposed revised tariff for field shoes, January 31, 1918 
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The revised shoe tariff does not give an adequate impression of the rela- 
tionship in numbers of the sizes of shoes required by the American Expedi- 
tionary Forces. This is due to the fact that, when the tariff was prepared, 
there was in stock in the American Expeditionary Forces a surplus of small 
sizes.'"' It will be noted that the revised tariff carried no sizes 5 or widths A 
throughout the sizes, but that sizes 13 and 14 were asked for in small number. 
In the absence of exact information concerning the small sizes which were in 
stock in the American Expeditionary Forces in January, 1918, no intelligent 
comj)arison may be made of the old and the revised tariffs. 

In the United vStates the Quartermaster General, in an effort to approxi- 
mate a satisfactory shoe tariff for the American Expeditionary Forces, caused 
6,300 men to be measured for shoes at Camp Upton, N. Y., in the early spring 
of 1918.''^ These men were ])i"()j)erly fitted over two pairs of heavy woolen 
socks. In addition, other surveys and all available data were considered in 
preparing a new shoe tariff.^* 

For our expeditionary forces which were sent to North Russia and to 
Siberia in the late summer of 1918, shoepacks (or lumbermen's boots), were 
supi)licd for winter wear.-''' During the winter 1918-19 in North Russia, this 
shoepack jiroved to be serviceable; howevei', as the snow melted and the 
ground became soft it was found that this footgear afforded no j)rotection 
against dampness. Early in the spring of 1919 it was discarded, the field shoe 
then being worn to good advantage.'^ 

SHOE FITTING 

In the American Expeditionary Forces the fitting of the soldiers' shoes 
was far from being satisfactory practically throughout the existence of these 
forces. Though in the United vStates a shoe-fitting apparatus was devised and 
was supj)lied to tlie Army in the United States in the latter part of the year 
1918,"" no such means were available to the American Expeditionary Forces. 
There the instructions covering shoe fitting were promtdgated by the War 
Department in 1912.'^^ Briefly these instructions of 1912 required that a sol- 
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dier's shoes should be fitted by a commissioned officer, preferably the com- 
pany commander, who was to examine the fit of the shoe after it had been 
laced snugly, the soldier meanwhile having his entire weight, plus that of a 
40-pound burden on his back, bearing on the foot being fitted. Several factors, 
however, served to prevent a satisfactory application of this system to the 
Ameiican P]x])editionary Forces. Primarily, its success is dependent upon not 
only the experience but the interest of the individual supervising the fitting. 
In the rush of war activities, such as obtained in the American Expeditionary 
Forces, it is not surprising that one or both of these requirements frequently 
were missing. Also, occurrences were not infrequent when discrepancies be- 
tween the shoe marks and actual sizes precluded a proper fitting even after 
the required sizes had been correctly determined. Then, too, after the sal- 
vaging of shoes was practiced size marks were frequently obliterated in the 
wearing of the shoes prior to their salvage, which left one in ignorance of their 
size when they were supplied to other than former wearers. To overcome the 
difficulty incident to size marks being erased by wear, the size of each Pershing 
shoe was cut part way through the leather of the u])per. 

During the winter of 1917-18 shoe fitting in the American Expeditionary 
Forces was at its worst. In the 1st Division it was reported that many of the 
men of that division during the month of December, 1917, had poorly fitted 
shoes which caused much foot trouble;^* and in the 42d Division 90 per cent of 
the men of that division were reported as having poorly fitting shoos during 
the month of December, 1917, nearly all of the misfits being too small.™ The 
cause of the poorly fitted shoes in the 1st Division was attributed to the fact 
that company commanders made requisitions for shoes that were too small, the 
fact that the shoes were too small being in part due to the custom of the men 
wearing more than one pair of socks to keep their feet warin.^' In other words, 
company commanders were using foot measurements made in the United States, 
making no allowances in later requests for shoes for the wearing of additional 
socks or for the increase in the size of the foot through development. In the 
42d Division, to ameliorate the condition, the division orthopedic surgeons in 
January', 1918, determined the required sizes of shoes for the men of that 
division and furnished the sizes to company commanders."" The general appli- 
cation of this means of fitting shoes soon tended to bring about very happy 
results where the question of shoe fitting was not complicated by shoe schedule 
considerations. This is demonstrated in subsequent monthly sanitary reports 
of various divisions of the American Expeditionary t^orces. For example, in 
July, the sui'geon, 5th Division, reported that shoe fitting in that division was 
excellent on the whole, although too many instances existed where shoes had 
been found to be too small.*" An inspection of sanitary reports after this period 
discloses the fact that where shoes of American make were available to the 
American Expeditionary Forces no difficulties were experienced in properly 
fitting them. On the other hand, where it was necessary to supply to divisions 
of the American Expeditionary Forces, shoes from (mr Allies, as for example, the 
British, it was next to impossible, because of the pattern of the shoe, to fit them 
to our men."^ 
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Because of the material shortage, and of the changes in the held shoe 
with consequent changes in machinery with which to manufacture the 
shoes, there was not. during the A'car 191S, an adequate shipment of field shoes 
to our overseas forces. To meet this shortage, shoes were borrowed from the 
French and from the British Governments, and in the spring of 1918 an order 
was placed with the British for several million pairs of shoes for the American 
Expeditionary Forces."-' 

British shoes very generally gave little satisfaction to our troops. The 
British shoe was constructed on a last which differed quite materially from that 
on which our field shoe was made so that much difficulty was ex^ierienced in the 
American Expeditionary Forces in getting a proper fitting."^ In the British 
shoe, which had a full quarter pattern, it was difficult to obtain a proper fit for 
our men at the back of the shoe; large wrinkles formed in the shoe above the 
counter and gave rise to abrasions on the foot, especially over the tendo 
Achilles. In the march of our Third Army to the Rhine after the armistice 
many of the men, especialh' of the 42d Division, had British shoes issued to 
them. These shoes, it was claimed, contributed to a large number of foot 
troubles that had to be taken care of at the end of each day's march."' 

WATERPROOFING SHOES 

The shoes first sent to the American Expeditionaiy Forces were not watei'- 
proofed. This fact has been referred to in the discussion of the changes in the 
quality of the shoes which were later made. To overcome this fault, in so far 
as the 1st Division was concerned, a board was appointed in the 1st Division 
in the winter of 1917-18."" As at that time a prepared dubbing was not fur- 
nished by the Quartermaster Department, which was the case later, the board 
made use of a combination of beef tallow and neat's-foot oil, the proportion 
finally decided upon being one-third tallow and two-thirds neat's-foot oil. The 
process used in waterproofing the shoes was as follows: Thoroughly dry shoes 
were set in a pan containing a warm mixture of neat's-foot oil and tallow, 1}/^ 
inches deep, in the proportions given, and were allowed to remain therein about 
15 minutes. The uppers of the shoes were then thoroughly coated with the 
warm waterproofing mixture by means of a brush, and the mixture was rubbed 
in by hand. In most instances one such treatment resulted in a veiy satis- 
factory- waterproofing, and invariably a second similar treatment completed 
the waterproofing of the shoes, rendering them so soft and pliable as to mate- 
rially increase the comfort with which they were worn. 

When the field shoe of 1917 was replaced by the metal-fastened shoe of 
1918, the specifications for the manufacture of the new shoe required that the 
leather be dubbined in the process of manufacture."" 

RUBBER BOOTS 

For wear in places where soldiers of the American Expeditionary Forces 
were required to stand or walk in water, rubber boots were issued. This 
applied particularly to the trenches. The rubber boot furnished our Army 
when we entered the "World War was of the same construction that had been 
used previously in civil life for a period of about seven years." ,Vt this time 
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l)otli the British and French Armies were using tlie same type of boot, and thono;h 
it did not proA'c satisfactory for wear under the usual conditions met in trench 
warfare, no changes liad been made in its construction. 

In civilian use the rubber boot ordinarily is worn intermittently. The 
contrary was the case in trench warfare in Europe where frequently rubber 
hoots were worn for weeks at a time, no opportunity being afforded to permit 
a drying out of the interior of tlie boot." It was not an unusual thing for the 
interior of the boot to be as wet as tlie exterior. This wetting of the interior, 
as well as the moistiire from i)erspiration, caused a rotting of the inner fabric 
of the boot lining. With this vital part gone, the boot readily was torn and 
was no longer serviceable, since this type of defect coidd not be repaired. 

In the early winter of 1917-18 representatives of the Quartermaster Corps, 
A. E. F., made an examination of rubber boots as they were received in a repair 
shop of the British Expetlitionary Forces, and the defects of the worn boots 
were studied from the standpoint of manufacture with a view to obtaining an 
improved boot for the use of the American Expeditionary Forces." Not only 
was the lining defect noted but it was found also that the rubber boot then 
in use was prone to break between the sole and the upper, and to snag in the 
instep. Improvements for these conditions were recommended by a board of 
officers which met at General Headquarters, A. E. F., in January, 1918. In 
detail the recommendations of this board were as follows: ^" 

1. Ill place of the present fusion lining of the leg and tan net lining of the vamp, sub- 
stitute duck, impregnated with gum, making the boot waterproof inside as well as outside. 
This will prevent the rotting of the lining, which is such a marked defect in the present boot. 

2. Under the insole, place a form sole of Langley, under side calendared with gum, and 
extending three-eighths of an inch \ip over the lining, making with the waterproof lining an 
interior absolutely waterproof. 

3. Reinforce shank and toe with Langley toe strips, preventing the breaking of the upper, 
just above the sole. 

4. Extend front stay and ankle piece to joint of top and leg, just above the present front 
stay. 

5. Change the scam on the hip top from the inside of the leg to the back or outside of the 
leg, preventing the seam opening up when chafed. 

6. Substitute, if possible, a metal ankle-strap loop which would resist abrasion of trench 
Ijoards and to resist wear. 

These changes, with several minor modifications, were adopted in the 
manufacture of the new rubber boot for the American Expeditionary Forces." 

Overshoes 

During the winter of 1917-18 an arctic overshoe was issued to the American 
Expeditionary Forces for wear under exceptional circumstances. This over- 
shoe was rubber soled and had a waterproofed cashmerette upper, the foot of 
which was closed by means of straps and buckles. For ordinary wear overseas 
this overshoe proved unsatisfactory.'" Its constant use in mud and water 
stained its outer fabric, and rotted the cloth covering, thus rendering the 
overshoe useless in a very short time. 

The sizes of the arctic overshoes ranged from 6 to 13, inclusive, with no 
variation in widths for the separate sizes. ^' 
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As the arctic was worn over the hobnailed shoe in the American Expedi- 
tionary Forces, it was essential that the overshoe have considerably more 
foot room than had formerly obtained; also, and because of the hobnails, it 
was ocjually important to have within the overshoe an insole capable of re- 
sisting their abrasive action. 

The modified overshoe, based on changes recommended by the chief quarter- 
master, A. E. F., in January, 191 8,°' was called a four-buckle gaiter. The 
outer vamp and the quarter of this gaiter were made of duck, frictioned on 
both sides, replacing the old cashmerette. Within was an insole of chrome 
leather treated to resist the abrasive action of the hobnails. To permit the 
new overshoe to be worn over the hobnailed shoe, a new last was developed."' 

Moccasins 

Moccasins were furnished the American Expeditionary Forces for wear 
inside of rubber boots. These moccasins were made of thin, soft leather com- 
prising a sole and an upper, and were fashioned to lace snugly in front. "" The 
leather of the solo was either of soft, chrome-tanned horse butts, split to a thick- 
ness of from 2 to 3 mm., or of a dry, chrome-tanned cowhide shoulder, 2 to 214 
mm. in thickness. 

Moccasins were furnished in sizes 7 to 15; the upper of each pair having 
stamped on it in letters one-half inch high: "To be worn inside of correspond- 
ing size of rubber boot." 

Wearing moccasins inside of rubber boots did not prove practicable, and in 

May, 1918, the chief quartermaster, A. E. F., recommended that n(< more be 

issued.™ 

Stockings 

Woolen stockings only were issued to the American Expeditionary Forces, 
these comprising both light and heavy woolen stockings.'' The light woolen 
stocking was supplied in sizes from 9}4 to 12, and the heavy woolen stocking 
from 9}/^ to 113^.^' Heavy woolen stockings were the more popular among 
the enlisted men of the American Expeditionary Forces, the number shipped 
overseas during the fiscal year ending June 30, 1919, being 22,789,121, as 
against 6,954,()9'1 light woolen stockings furnished the American Expeditionary 
Forces for the same period." In use, the heavy woolen stocking proved suit- 
able. It was found, however, that the schedule of sizes, existent in 1917, 
did not provide for exceptionally large stockings, in view of the fact that two 
pairs were constantly worn during the winter. In consequence. General 
Pershing recommended in January, 1918, that sizes 12, 13, and 14 be added 
to the tariff of sizes for woolen stockings.^* 

Because of the cold and the wet experienced by the American Expeditionary 
Forces, the question of stockings for the men was given primary consideration. 
Particularly was this true during the winter of 1917-18, when trench warfare 
obtained, and a consequent liability for the incidence of trench foot among sucli 
as were located in the trenches at the front. A general order, issued from Gen- 
eral Headquarters, A. E. F., in January, 1918,'- prescribed that each man, be- 
fore marching to a forward area, have supplied to him three pairs of scrA-ice- 
able woolen stockings; and that, to insure each man at the front having at least 
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one change of stockings each day, arrangements were to be made for the deliv- 
ery of dry stockings at the front and for the return of wet ones to the drying 
rooms at the rear. 

WATERPROOF OUTER CLOTHING 

In 1917, now types of raincoats, both foot and momited, were prochiced 
for our Arm}' to replace the old types of poncho and slicker.'-' Efforts to 
supply the Army with these new raincoats met with much difficulty due to 
the fact that there was not a sufficient manufacturing capacity in the United 
States to meet the requirements; conserjuentiy, available stocks of commercial 
raincoats were purcliased, on the theory that CA'en a poor quality waterproof 
outer garment was better than none.'* 

The 1917 raincoats were made of rubberized cotton sheeting. In the 
American Expeditionary Forces they proved unsatisfactory: that is to say, 
they would readily shed water for short 
periods and when they were in good 
condition, but they did not meet the 
severe test to which they were put in 
France where our men had to wear them 
for hours in hard rains.'' When the coats 
became thoroughly wet they retained 
the moisture for a long time and could 
not be dried readily. Besides, an exam- 
ination of a number of them that had 
been turned in to the salvage depots 
in the American Expeditionary Forces 
showed tliat the}' were too easily torn 
even after having been worn for only a 
relatively short time. 

Oilskin raincoats in the American 
Expeditionary Forces proved to be short 
lived, because the waterproofing was quickly worn off the surface of the 
coats, and they easily became torn. Though it had been claimed these coats 
would not stick together, such proved to be the case in the American Expedi- 
tionary Forces, where many oilskin raincoats were received in the salvage 
depots so adherent to one another as to be unfit for use when separated. Then, 
too, it was found that the waterproofing sinf ace frequently was prone to harden 
and crack, thus rendering the garment unfit for water shedding purposes.''' 

HEADGEAR 

Our first troops that went to France were supplied with the service hat, 
a wide and stiff-brimmed, felt hat, the crown of which was worn peaked.'" 
The service hat proved to be impractical for wear by troops in the field over- 
seas, however, and in January, 1918. General Headquarters, A. E. F., pub- 
lished instructions covering the adoption of the ''overseas cap," as a part of 
the uniform for officers, soldiers, and other uniformed members of the American 
Expeditionary Forces." 




Flii, 29. — Overseas cap 
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For enlisted men tlie cap Avas made of 2()-oiiiiee olivc-drab cloth, with no 
show of color on the cap. For oflicers the cap was made on the same pattern 
as that for enlisted men, and of a material to match the officer's uniform. 
Stiffening of the flap, showing in the way of piping around the ihip, corresponded 
in color to the color of the officer's arm of service, except in the case of a general 
officer, Caps for general officers had a narrow strip of gold braid around the 
edge of the ilap." 

In order to make use of the service hats which had been brought to France, 
General Pershing authorized the wearing of them in the base and intermediate 
sections of the American Expeditionary Forces, when thought advisable by 
commanding officers. 

From a utilitarian standpoint the overseas cap served its purpose. It 
was small, adhered closely to the head, and folded compactly when not worn. 
It did not entirely escape criticism from a sanitary standpoint, however: 
because it was briniless it afforded no protection against rain driving in the 
face, it could not prevent water, from the rain, trickling down the wearer's 
neck at the back, and when the sun shone, the cap did not keep the sun's glare 
from the wearer's eyes.'" The standard cap was made of a 20-ounce melton, 
with no waterproof qualities, consecpiently, after being wet it shrank and dried 
out with difficulty."' In view of these objectionable features about the cloth, 
and especially because of the lack of adequate wool at the time, a new overseas 
cap was designed, made of a rabbit fur felt. This improvement in the over- 
seas cap came at the end of the war, however, and it was not used. 

The steel helmet, the real reason for our adoption of the overseas cap, 
was worn by all troops at the front. (See P"'ig. 20.) When we entered the 
World War we had no distinctive steel helmet of our own, and l)ecause the 
British t\'pe of helmet offered fewer difficulties in the manufacture than any 
other available type, we purchased several hundred thousand British steel 
helmets."" Afterwards, this tj'pe of helmet was adopted by us for production, 
but we originated our own lining.*' The lining was woven of cotton twine in 
meshes three-eighths of an inch square. This web, fitting tightly upon the 
wearer's head, evenlj^ distributed the weight of the 2-pound helmet, and in 
the same way distributed the force of any blow upon the helmet. The netting, 
together with a small piece of i-ubber around the edge of the lining, kept the 
helmet awaj- from the head, so that even a relatively large dent could not 
reach the wearer's skull. 

In the latter part of the summer of 1918, when we sent expeditionary troops 
to Siberia, fur caps, made of muskrat, with ear flaps, were furnished for mem- 
bers of this expedition for winter wear.*- 

Wi-NTEit Caps 

Prior to the World War a winter cap was issued to our troops for wear by 
officei-s and enlisted men in cold weather when not at formations, and when 
prescribed for wear by commanding officers.'" This cap was made of shelter- 
tent duck, lined with 16-ounce olive-drab felt. It had an extension forming 
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a cape which when fastened in front afforded protection for the whole of tiie 
head, except a space in front for visual and hreathiiig purposes.*^ A stock of 
winter caps was maintained in the American Expeditionary Forces,*^ for wear 
l)v our troops stationed in the Vosges Mountains during the winter months,'"' 
where considerably lower temperatures were encountered than elsewhere in 
France. 

Woolen Toques and Mufflers 

In January, 1918, the chief quartermaster, A. E. F., recommended that 
woolen tociues be supplied the American Expeditionary Forces for wear, 
under the steel helinet, during cold weather.*^ Knitted woolen toques, 
stocking caps, then became an article of equipment for our troops overeeas, 
only to be almost immediately discontinued in use as such.^" 

Later when it was decided to provide drivers of automobiles and motor 
trucks in the American Expeditionary Forces with woolen mufllei'Sj the aban- 
doned toques were sewn together to make mufflers. ^° 

Motorcyclist's Cap 

In June, 1918, a winter cap for motorcyclists of our Army was adopted.*" 
This cap was made of specified jerkin leather, and had an eiderdown lining. 
It had a leather shawl or neckpiece which was 6 inches deep at the front, 
tapering to 334 inches at the center of the back; also there was a soft leather 
visor which could be turned up or down. Earpieces, 3 inches long and 13^ 
inches wide, were attached to the shawl. Under each ear tab was a hole, 
three-eighths inch in diameter, for ventilation. The cap was supplied in six 
sizes, from 6J^ to 73^^; however, all caps were cut one size oversize. 

In December, 1918, the motorcyclist's cap was modified somewhat." The 
lining of the shawl was changed to cotton jereey fleece, and goggle straps were 
placed about 2 inches from each end of the visor. The sizes also were changed 
to 7 to 7%, all sizes one oversize. 

FLANNEL SHIRTS 

The olive-drab shirt issued to our troops in 1917 was made of shirting 
flannel, and had a rolling collar.*' It was fitted with two outside breast 
pockets, about 63^ inches wide and 7 inches deep, intended for carrying small 
articles when the coat was not worn. 

As was the case with other articles of clothing supplied at first to the 
-Vmerican Expeditionary Forces, the flannel shirt proved too light for comfort 
under the weather conditions experienced in France. In January, 1918, 
General Pershing recommended to the War Department that it be increased 
10 to 15 per cent in weight; that it should be closely woven, and contain at 
least 60 per cent of wool.^* Subsequently, in 1918, .shirting flannel for the 
oHve-drab shirt was increased from 83'i>-ounce to 934-ounce material."" 

The olive-drab shirts were made in six sizes, numbered from 1 to 6; their 
collar measurements were 15 to 19, including one half-size.*' 
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UNDERWEAR 

Tlio uudprwciir for the enlisted men of our Army, in the spring of 1917, 
comprised wool knit undershirts, cotton knit undershirts, and knit, canton- 
flannel, or jean drawers, to be worn according to climatic conditions.'" These 
articles of underwear were standard. The supply of them on hand, however, 
was inadequate for the troops in the Army during the wnnter of 1917-18, nor 
had there been time since our declaration of war for manufacturers to knit a 
sufficient amount of woolen underwear. "' Consequently, it was necessary to 
procure whatever ready-made, heavy underwear the markets of the United 
States afforded. As a result, our enlisted men during the winter of 1917-18 
wore heavy underwear of various kinds and grades of merit. The experience 
was not without some value, since it gave to officers at the War Department 
concerned with the procurement of clothing an excellent conception of how 
woolen underclothing ought to be made. For example, a great deal of fleece- 
lined underclothing was issued. In a study which was made of the causes of 
common colds it was found that soldiers wearing fleece-lined underclothing, 
other things being equal, caught cold more frecjuently than did men wearing 
any other sort of underclothing. The fleece of the lining absorbed perspiration, 
retained it, and stayed damp. Because many soldiers slept in their underwear, 
they were enveloped in a damp layer of clothing the greater part of the 24 
hours."" 

In December, 1917, the War Department adopted two kinds of underwear, 
wool and cotton flat-knitted, and wool and cotton ribbed."' Each kind was 
of two grades, one containing 50 per cent wool and cotton, the other 40 per 
cent wool and 60 per cent cotton. Both undershirt and drawers had rib cuffs 
about 4}^ inches long, sewed to the sleeves or legs, as the case might be, with 
a seam as elastic as the cloth. The undershirts were furnished in sizes from 
34 to 46, each size representing in inches the circumference of the shirt below 
the arm holes; and the drawers were in eight sizes, from 30 to 44, each size 
being the waist measurement in inches. 

For the American Expeditionary Forces no winter underclothing containing 
less than 50 per cent wool was wanted.^" 

GLOVES 

Three kinds of gloves were regularly issued to the United States Army at 
the beginning of the World War in 1917.* These were yellow, horsehide 
gloves, for each member of machine-gun companies; leather riding gloves, 
for each mounted man only; oiive-drab woolen gloves, for winter use, for 
dismounted duty only. In the American Expeditionary Forces much man- 
ual labor necessarily was performed by the troops, and in the winter of 
1917-18 with the woolen glove only available for wear while performing this 
duty this glove soon proved to be not serviceable. In consequence, a board 
of officers which met at General Headquarters, A. E. F., in Januarj-, 1918, 
recommended that a serviceable leather mitten, with a separate place for the 
forefinger, to be worn over the woolen glove, be issued."" Before this recom- 
mendation could be acted upon at the War Department it was determined 
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that, since there was not avaihiblo in the United States sufficient machinery 
to manufacture the seamless, olive-drab woolen glove in the numbers needed,^" 
substitutes would have to be adopted. Therefore, in February, 1918, the 
woolen glove was discontinued as an article of issue, and a canton-flannel 
glove "^ and a canvas gauntlet,"'' both having leather-lined jjalms, were adopted, 
with a view to furnishing a hand covering that would be warm and at the same 
time resistant to wear. The glove and the gauntlet were made of brown 
canton flannel, weighing 9 to 10 ounces to the square yard; they were lined by 
a cotton jersey cloth of a similar weight, and the palm and thumb of each 
were faced with split leather. For the glove there was a wristlet of knitted 
tubing; whereas the gauntlet had a stiff, flaring cuff with a wristlet inside. 
The hand part of the gauntlet differed from that of the glove in that it was 
cut on a one-finger-mitten pattern. There was but one size for both the glove 
and the mitten: the measurements of the hand part being 8 inches from the 
top of the middle finger to the wrist and 4% inches across the palm above the 
thumb . 

Since the glove desired by the American Expeditionary Forces was one 
which, though of similar material, was unlined and was cut on a pattern suffi- 
ciently large to permit wearing it over the woolen glove, these styles which 
have just been described could not answer the purpose: consequently, in 
April, 1918, new styles were adopted by the War Department. The canton- 
flaunel glove with the palm and thumb leather facing was discarded for a glove 
of a somewhat similar style, but wider in the palm to permit its being worn over 
a woolen glove, and having a cuff, cut without flare, and a wrist strap."* The 
canvas gauntlet with leather palm was likewise discarded for a one-finger, 
canton-flannel mitten that had a cuff, without flare, and a wrist strap. "'^ 
Because these newly adopted articles of hand covering were intended for wear 
over woolen gloves, the jei-sey lining, which the patterns they supereeded had, 
no longer was used. Reference has been made above to the fact that the olive- 
drab woolen glove was discontinued as an article of issue in February, 1918. 
To furnish a separate, nicer glove for the canton-flannel glove and the mitten 
adopted in April, 1918, a knit fabric glove was adopted for the purpose.*" This 
knit glove was made of cotton jersey cloth, olive drab in color, weighing 9 to 
10 ounces per sr^uare yard. The wristlets were made of knitted tubing of a 
good-c|uality yarn, measuring 11 to 12 yards to the pound. The hand part 
of the glove was cut on one glove pattern, measuring 7% inches from the end 
of the second finger to the wrist. 

A seamed woolen glove was adopted in June, 1918, for issue to our troops.'" 
This glove was to be made of a yarn consisting of new-scoured fleece or pulled 
wool, not lower than one-quarter blood grade, free from all substitutes and 
impurities, and cotton not exceeding 5 per cent. It was issued in three sizes, 
as follows: No. 9, 12 inches in length from the tip of the middle finger to the 
top of the cuff; No. 10, 123^ inches; No. 11, 13 inches. In November, 1918, 
a change of the quality of the wool of this glove was made." It now con- 
sisted of a two-ply woolen yarn composed of 50 per cent one-half blood wool, 
the remainder being noils, garnetted worsted thread waste, and not over 10 
per cent by product (card and thread waste). 
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In December, 1918, a wool-liriccl leather gauntlet was adopted for wear 
by chauffeui-s and motorcyclists of our Army."' This glove was made suffi- 
ciently large to be worn over the knit wool glove. 

BLANKETS 

The woolen, olive-drab blanket issued to the Army in 1917 was made of 
75 per cent wool and 25 per cent cotton. The admixture of noils, shoddy, 
waste, reworked wools, or other impurities in the manufacture of the yarn was 
proliibited.'"" In size, the blanket measured 7 feet by 5 feet 6 inches, and its 
weight was 3 pounds. Two blankets were issued to each soldier, one for use 
during active campaign and worn on the person, and an additional one for 
use during lulls in campaign or when in nmbilization or maneuver camps.'' 

Experience in the American Expeditionary Forces proved that this blanket 
was satisfactory as to quality and size; but, because of the scarcity of fuel in 
France during the World War and the frequent occasions when only one 
blanket could be used, such as when blankets had to be carried on the person, 
it was imperative that the blanket be heavier.^" Not only was the olive-drab 
blanket increased in weight from 3 to 4 pounds,"" but in addition, in January, 
1918, the number of them issued to individual soldiei-s in the American Expe- 
ditionary Forces was increased from 2 to 3.'"- 

In increasing the weight of the olive-drab blanket in the spring of 1918 
no cotton was used in its fabrication; but since there was a possibility of 
exhausting the available wool supply it was permissible in manufacturing the 
blanket to use 35 per cent reworked wool or noils, the remainder being 55 per 
cent wool, grade 44's or finer, and 10 per cent wool, grade 60's or finer." 
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HOSPITAL CLOTIIIXG 

WHien we entered the World War hospital clothing for base and evacuation 
hospitals comprised pajama suits and slippers."" The allowance of woolen 
blankets was approximately three per patient.'"'' It was recognized that the 
needs of such hospitals varied greatly under dift'erent conditions of service, 
consequently their equipment tables were guides only in their organization. '"^ 

Experience in the American Expeditionary Forces soon proved that the 
hospital clothing being furnished was inadequate for the comfort of the patients, 
more especially those not confined to bed. On November 23, 1917, the chief 
surgeon, A. E. F., advised the Surgeon General of the necessity for adopting 
and having manufactured on a large scale a uniform convalescent suit, suffi- 
ciently heavy for patients to wear either within or without the hospital build- 
ings. '"^ The idea was borrowed from the British Expeditionary Forces, where 
the use of such hospital clothing not only gave adequate comfort but in addi- 
tion obviated the necessity of supplying patients with regular uniforms when 
it w-as necessary for them to go outdoors, and made them readily recognizable 
as hospital patients. 

As a part of this suit a nightshirt was recommended for adoption, one that 
might have been worn with the suit in the daytime as a day shirt. Nightshirts 
subsequently were added to the equipment of hospitals in the American Expe- 
ditionary Forces,'™ but pajamas were not replaced by convalescent suits. The 
number of blankets per patient was increased from 3 to 4 in the spring of 1918. '"• 
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Mention has been made above of the necessity for hospitals having ade- 
quate clothing in stock with which to equip soldiers discharged to duty. 

Hospital Gaiiments Fuknished by the AMERtOAN Red Choss 

The American Red Cross furnished the Medical Department, through an 
agreement whereby the Medical Department was to supply materials and the 
Red Cross the means for fabrication, bed shirts, pajamas, and convalescent 
robes. These articles were sent to France in Red Cross chapter boxes, anil 
were distributed to hospitals in the American Expeditionary Forces by arrange- 
ments between the Medical Department, A. E. F., and the American Red Cross 
in France."" 

Clothing for Hospital Attendants 

enlisted personnel 

The clothing of the enlisted personnel. Medical Department, on duty in 
hospitals conformed to the uniform of the American Expeditionary Forces as 
a whole; however, because of the objection to wearing hobnailed, trench shoes 
in hospitals, enlisted men on duty therein were authorized to wear plain-soled, 
garrison shoes. i"* 

clothing for the army nurse CORPS 

When we entered the World War there was no prescribed outdoor uniform 
for the Army Nurse Corps. The indoor uniform consisted of a waist, a skirt, 
a belt, and a collar, all of plain white, washable material, and a badge of the 
corps."" In Ma}', 1917, because of the contemplated transfer of members of 
the Army Nurse Corps to Europe during the following months, the Surgeon 
General recommended to The Adjutant General the adoption of an outdoor 
uniform to consist of an olive-drab (woolen) skirt, coat, and overcoat, a hat, a 
white or olive-drab shirt waist, and tan shoes."" It soon proved, however, 
that.difliculty would be experienced in trying to obtain the material needed 
in an olive-drab color; accordingly, on May 23, 1917, the Surgeon General 
<leci<led to adopt a blue serge outdoor uniform for the Ai'my Nurse Corps.'" 

The iirst of our nurses who went overseas with the base hospital units which 
were sent abroad in the early summer of 1917 for service with the British 
Expeditionary Forces immediately encountered great difficulty in keeping their 
white uniforms clean anil in having them laundered."^ For these reasons a 
uniform made of medium gray material, with which a white apron was to be 
worn, was adopted in August. 1917, to replace the white uniform overseas. "^ 

Until the latter part of 1918 the American Red Cross furnished uniforms 
and equipment to all members of the Ai'my Nurse Corps ordered overseas."* 
This was done at the rer[uest of the Surgeon General, who, in a letter to the 
Director General of Military Relief, American Red Cross, in September, 1917, 
expressed the opinion that the expense connected with the purchase of the 
equipment was too heavy to be borne by members of the iVrmy Nurse Corps."' 
The articles composing this gratuitous issue were added to from time to time. 
It has been seen that the standardized outdoor uniform comprised the blue 
40081°— 26t 41 
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serge Norfolk suit, blue overcoat, hat, and tan shoes; and the indoor uniform 
consisted of a waist, a skirt, a belt, a collar, cuffs, an apron, with or without 
bib, a cap, antl a badge of the corps."" Following the Surgeon General's 
request that the American Red Cross furnish without cost to members of the 
Army Nurse Corps the articles of uniform and equipment needed by them, 
the Red Cross War Council authorized a list ultimately consisting of a hat, an 
outdoor uniform, a coat or heavy ulster, a cape, gloves, 2 white shirtwaists, 
2 flannel shirtwaists, 4 gray wash uniforms, 6 or 8 aprons, 6 sets of collars ami 
cuffs, several caps, 2 pairs of black woolen "tights," 1 steamer blanket, 1 
sleeping bag, 1 gray sweater, 1 poncho, 1 blanket roll, 1 raincoat, 1 rain hat, 
1 pair rubber boots, 1 pair of moccasins, shoes, stockings, heavy underwear, 
and pajamas."' 

Though the Surgeon General had as early as August 29, 1917, proposed 
legislation covering a clothing allowance for the Army Nurse Corps,"' such 
an allowance was not actually made until December, 1918."° In lieu of an 
allowance, however, the pay of all nurses had been increased $10 per month 
by an act of Congress July 9, 1918. In this month General Pershing cabled 
the War Department a recommendation that all nurses whose pay did not 
exceed $75 a month be equipped on embarking for service overseas on the same 
basis that clothing was gratuitously issued to our troops and that clothing 
be sold at cost price to other nurses.'^" Previous to this time it had been 
considered that congressional action would be necessary before clothing could 
be furnished to nurses without cost to them. The Judge Advocate General 
decided in September, 1918, that, since nurses were by statute a part of the 
Army of the United States, for which the President had authority to prescribe 
the quantity and kind of clothing which was to be issued annually, it was 
legal to include nurses in such authorization.'^' In consequence of this decision 
the War Department authorized the issue of a single initial outfit to members 
of the Army Nurse Corps, upon their first entry into the service, as follows:'" 
One navy-blue Noi-folk suit, 1 navy-blue overcoat, 1 navy-blue flannel waist, 
1 navy-blue velour hat for winter, 1 navy-blue straw hat for summer, 4 sets 
of insignia. When ordered to duty with the American Expeditionary Forces 
the following additional aiticles were issued: 6 gray cotton uniforms, 1 gray 
woolen sweater, 1 gray woolen muffler, 1 raincoat, 1 blanket for use on trans- 
port, 1 sleeping bag, 1 steamer trunk. In January, 1919, the blue cape, maroon- 
lined, was added to the initial issue list of articles.'^' 

WASHING OF CLOTHING 

Adequate plans were made in the American Expeditionary Forces for 
keeping reasonably clean the clothing of our soldiers. In so far as troops of 
the Services of Supply were concerned there was a measureable degree of 
success, as will be shown later; however, in the zone of the advance it was 
not possible to fully realize the plans. That this was true was due partly to 
the fact that there was insufficient time to acquire the needed facilities prior 
to the cessation of hostilities and partly to the impracticability of changing 
the clothing of troops actually engaged in combat. 
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On June 28, 1917, tlie chief quartermaster, A. E. F., and the chief surgeon, 
A. E. F., in a joint memorandum to the chief of staff, A. E. F.,'-^ stated that 
there was an immechate demand for laundries for our troops in the training 
camps and that laundries should be established by us at once near our training 
camps to serve the camps and our hospitals. On August 19, 1917, the chief 
surgeon, A. E. F., again urged the immediate establishment of laundries in 
the American Expeditionary Forces as follows: '" 

I think it of the greatest importance that laundries should be established at the earliest 
practicable date. 

Delousing stations and arrangements for the sterilization of clothing are .so closely 
associated with the work of laundries at the front that I think the establishment of these 
two stations should be considered when the construction of laundries is taken up. 




Fiii. 30. — .\merican soldiers washing clothing in the River Orne, France 

I am decidedly of the opinion that all soldiers at the front should have their laimdry 
done free of charge. This is particularly necessary for the soldiers who, returning from the 
trenches, must go to a delousing station where they must give up all their own clothes and 
receive a clean outfit throughout. 

Under present arrangements all clothing is Government property and simply loaned to 
soldiers to wear. For this reason it is thought to be fair that the clothing of all soldiers 
should be laundered at Government expense. But if this is not considered feasible a flat 
rate should be made for laundry for all soldiers on lines of communication. 

Until January, 1918, the washing of our soldiers' clothing in the American 
Expeditionary Forces, except patients in hospital, was their responsibility. 
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When troops were located in or near villages or cities where local laundries or 
the personal services of washerwomen could be utilized, no insuperable difficul- 
ties normally were encountered. However, when it was necessary for the 
soldier to wash his clothing, or for him to have the washing done by washer- 
wonien whose almost invariable custom it was, especially in rural districts, to 
wash the clothing in cold water, often muddy streams or stagnant pools, the 
practice had the defect of incomplete cleansing, and practically no destructive 
effect on infested clothing. 




Fig. 31.— Mobile Iaun<lry manufactured in the Unite<l States for the American Expeditionary Forces. Exterior view 
showing the four units comprising the laundry assembled and ready for operation 

In tlie winter of 1917-18, when our troops were beginning to occupy 
front-line trenches in progressively greater numbers, it was manifest that the 
men, while occupying the trenches, could have no facilities for washing their 
clothing, if left to their own resources; furthermore, it was equally manifest 
they would experience difficulty in making jiersonal arrangements to have the 
work done. Because of the inevitability of louse infestation under such condi- 
tions, with its attendant dangers, a general order was issued from General 
Headquarters, A. E. F., on January 20, 1918,"° which imposed upon the Quarter- 
master Corps the provision and operation of laundries to do such laundry 
work as was found to be necessary for troops in the zone of the advance, as well 
as for patients in hospitals, irrespective of location in the American Expedi- 
tionary Forces. No charge was to be made for the laundry work done. All 
gannents laundered were to be sterilized, washed, repaired, and re-issued, 
without any attemjit being made to return to the soldier the identical garments 
he turned in for cleaning. 
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Since changes of clothing could not be made for men serving in the trendies, 
it was provided that clean clothing would be issued to front-line troops after 
they had left the trenches, and had used whatever bathing facilities had been 
made available.*^" 

Procurement of Mobile Laundries 

To meet the requirements thus imposed upon it necessitated the Quarter- 
master Corps, A. E. F., having at its disposition mobile laundries and personnel 
to operate them. To this end, steps were taken by the chief quartermaster, 
A. E. F., the latter part of February, 1918, to secure from the United States 




Fig. 32. — Mobile liiundry. Same as in Figure 31, showing the interior of the plant 

portable laundries and units of personnel with which to operate them, at the 
rate of one laundry for each division.'" Unfortunately, however, there did 
not exist in the United States at this time a mobile laundry of proven value; 
consequently, it was necessary for the Quartermaster General to direct experi- 
mental work looking to the perfection of mobile laundries prior to placing 
contracts for their manufacture."' In consequence of this unavoidable 
delay, it was not until June 5, 1918, that the first mobile laundry unit was 
shipped overseas.'^" There was a further delay until the following August 
21, when three additional mobile laundries were sent to the American Expedi- 
tionary Forces;"" and until after the middle of the following October these four 
mobile laundries were all that could be secured from the United States because 
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of difficulties incident to their manufacture."' By November 11, 1918, how- 
ever, 24 mobile laundries had been shipped overseas, or were at the ports and 
ready for such shipment; and, thereafter, from 4 to 6 were being delivered from 
contractors weekly.'''^ 



Personnel to Operate Mobile Laundries 

To operate the mobile laundries for divisions the following pei-sonnel was 
authorized in April, 1918: ''" 




Flc. 33.— Type of portable laundry procured in France 

Personnel of a laundry company, Quartermasler Corps 
[Maximum and minimum strength. April 8. 19181 



Units 


Number 


Sergeants, arst class 


2 
6 


Corporals 


6 


Cook . . 


1 


Privates, first class 

Privates - . . 


18 
4 






Total enlisted 


37 



Foremen. 

1 acting first sergeant; 2 tractor operatora, 22-horse-power steam tractor; 2 ma- 
chinists or mechanics; 1 clerk. 

2clerks(l for unit administrative clerical work); 2chauffeurs; 2 machine operators. 

2 water-pump operators; 4 extractor operators, 2 firemen, 2 drying machine opera* 
tors, 6 markers and sorters, 2 chauffeurs. 

Laborers. 

37 \ Note.— Personnel to operate 2 shifts of 8 hours per day. 
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It was necessary that these men undergo training before they eouki he 
sent overseas. Consequently, one of the first equipments for a mobile laundry 
unit that was manufactured was sent in June, 1918, to a camp in the United 
States where the training of successive launtlry companies could be effected.'-" 

MOBILE LAUNDRIE.S PKOCURED ABROAD 

Pending the establishment of laundries in the American Expeditionary- 
Forces by the Quartermaster Department, in which it was planned that tiie 
laundry of our base hospitals would be done,"' the Medical Department, 
A. E. F., in the fall of 1917, endeavored to secure portable laundries for the 
purpose. The following letter explains the plan then in view: 

Headquarters Lines of Communication, 

American Expeditionaky Forces, 

Office of the Chief Surgeon, 

France, October 27, 1917. 
From: The Chief Surgeon, L. of C. 
To: The Chief Quartermaster, L. of C. 
Subject: Laundry Facilities for Base Hospitals. 

1. As it is my understanding that the Quartermaster Corps will furnish laundry facili- 
ties for the Medical Department in France, and as there are at present 12 hospitals that 
need laundries or an increase in their present plants, I request that you have the purchasing 
board of the Quartermaster Corps obtain laundries for each of these hospitals. 

2. If this does not meet with your approval, can you not have laundries established at 
points convenient to base hospitals, so that their soiled linen may be sent to these laundries 
either by rail or by motor truck? 

3. An attempt has been made to obtain portable laundries from the Service de Sante. 
The Medical Department representative on the purchasing board has obtained the promise 
of four portable laundries. So far he has been unable to obtain a shipment of these laundries. 
Doubtless in the course of time some of them will be shipped. The Red Cross also has been 
requested to obtain these portable laundries, but information at the present moment indi- 
cates that they have not been successful. 

4. .\s the number of patients is constantly increasing and as the present facilities are 
barely adequate for the present needs, it will be necessary to take steps to obtain these 
laundries in the United States if you are unable to supply laundry facilities here in France. 
Please indicate to me at your earlie.st convenience your action in this matter. 

5. I am attaching herewith copies of letters from the commanding officers of several 
base hospitals, showing the needs of increased laundry facilities. 

Portable laundries were being procured by the Medical Department, 
A. E. F., not only for emergency use in base hospitals, as is indicated in the 
letter quoted above, but for mobile hospital units assigned to combat organiza- 
tions. The need for portable laundries with camp hospitals and evacuation 
hospitals is shown in the following communication: 

[2nd ind.j 
Office Chief Surgeon, G. H. Q., A. E. F., 

France, January 2^, 1918. 
To: C. in C, A. S., G. S. 

1. In connection with the subject of laundries, attention is invited to paragraph 4 of a 
memorandum from this office dated January 16, 1918, addressed to the C. in C, A. S., G. S. 

2. It is estimated that one portable laundry will be required to do the work needed at 
each camp hospital and that three portable laundries will be required at each evacuation 
hospital. The latter will be able to handle not only the work of the evacuation hospital 
but that of the field hospitals with which it is in connection as well. 
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3. Tlie above calculation is based upon the output of the French type of portable laundry 
known as the "Groupe do Buanderie et Sechoir" of the Service de Sant^. Each of these 
groups will wash and dry 600 to 700 pieces daily, using a miniminii amount of fuel. 

4. The urgent need of laundry facilities may be illustrated by the conditions existing 
to-day in the 26th Division. In the cainp hospital of this division there are approximately 
600 patients, a large proportion of which are contagious cases, including cerebrospinal menin- 
gitis, scarlet fever, measles, mumps, and diphtheria. To further complicate the situation, 
a considerable number of the patients admitted are lousy at the tiine of admission. It will 
be readily apparent that without adequate means of laundering and sterilizing infected 
clothing conditions exist which will inevitably cause further spread of contagious disease. 
The latter is now prevalent in the A. E. F. No adequate means of laiuidering clothing 
exists, and the condition regarding contagious disease outlined above is much the same in 
practically every American hospital in France. 

5. Therefore it is recommended that the Qm. Dept. be instructed to purchase the required 
number of the type of lavindry indicated above, or a similar type, in France or England. 
As this apparatus is not usually carried in large quantities, it will probably be necessary to 
have them manufactured. To obtain relief from the existing situation, there should be no 
delay in placing the necessary orders. 

When a new mobile hospital unit, the mobile surgical hospital, was adopted 
as a uniti of the Medical Department, A. E. F., early in 1918, mobile laundries 
formed a part of the equipment of such units. '''^ 

The Medical Department, A. E. F., during the winter of 1917-18, was 
having manufactured by the French as many portable laundries as possible 
for the Medical Department mobile units mentioned above. '''^ In the spring 
of 1918, because of the imperative need for mobile laundries by divisions at 
the front, the chief surgeon, A. E. F., sanctioned the diversion of these laundries 
to the divisions, as follows: 

Office of the Chief Surgeon, 
American Expedition.\ry Forces, 

Headijuakters, S. O. S., 

France, 13 April, 1918. 
From: The Chief Surgeon. 
To: Lieut. Col. C. C. Whitcomb, purchasing officer. Medical Department, Hotel Mediter- 

rance, Paris. 
Subject: Laundries from the Service de Sante. 

1. I have just had a consultation with the chief (luartermaster, S. O. S., and it has been 
agreed that in view of the fact that there is such wide infestation of lice in divisions at the 
front that the diversion of such laundries as are promised on the Service de Sant6 contract 
with the Medical Department to divisional uses as well as Medical Department uses is 
appropriate. 

2. It is the understanding in this office that there are some 18 laundries still due on the 
contract. Will you please get in touch with Lieut. Col. H. E. Wilkins, of the Quartermaster 
Department in Paris, and try to carry out with him the following arrangement: 

2 laundries to be shipped to the 2d Division, via regulating officer, Is-sur-Tille. 

1 laundry to be shipped to the 42d Division, via regulating officer, Is-sur-Tille. 

2 laundries to be shipped to the 32d Division, Prauthoy (Hte. Marne). 

2 laundries to be shipped to the 26th Division, via regulating officer, Is-sur-Tille. 
In the order named. 

3. It seems to me that in order that there may be no conflict with the Service de Sant^ 
as to the destiny of these laundries, they should be shipped to the division surgeon in each 
case, with a quotation from this letter made to the division surgeon that the laundries are 
sent to his area for the use of troops in the trenches as well as for the use of the Medical 
Department, and that under A. E. F. order the Quartermaster's Department is charged with 
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the operation of the plants. This will preserve a Medical Department destiny for these 
laundries as they leave Paris, and it will probably avoid explanations which may be called 
for by the service which furnishes the laundries. 

4. Please notify this office as the laundries are shipped, and be sure to let the division 
surgeons know the conditions under which they are sent. The chief quartermaster, S. O. S., 
will be informed on your notification, and he will send instructions to the quartermaster 
of the division covering the situation along the lines laid down in this letter. 

Following this the Salvage Service of the Quartermaster Department, 
A. E. F., which had been charged with laundering the clothing of our troops 
in the zone of the advance, gradually acquired control of practically all the 
mobile laundries which w^ere operating at hospitals in the Services of Supply, 
and by the latter part of October, 1918, had them, in addition to a few diverted 
as explained above, distributed as follows:"" Two with the 1st Division; 2 with 
the 2d Division; 1 with the 33d Division; 1 with the 35th Division; 2 with the 
77th Division; 1 at the naval base hospital at Brest; 2 at the hospital center, 
Allerey, (1 ordered to Evacuation Hospital No. 2, Baccarat, and 1 to the 
hospital at Nevers, for temporary duty); 1 to Coetquidon; 5 to the I'Cgulating 
officer, Le Gourget. The four mobile laundries which had been received 
from the United States had been sent to the Fii-st Army,'" for operation in 
connection with evacuation hospitals of that army."^ 

Location of Mobile Laundries in the Zone of Advance 

Aside from the mobile laundries, attached to such mobile organizations 
of the Medical Department as the evacuation hospital and the mobile surgical 
hospital, which were intended primarily for the laundering of the linen used 
in connection with the operation of such hospitals, it was a matter of some 
moment for a period as to where, within an army, it would be best to locate 
the mobile laundries that were intended for laundering the clothing of combat 
troops. It has been seen that it was the purpose to have one of these laundries 
for each division in the zone of the advance;'" and it was considered that the 
logical place for the establishment of the divisional laundry was in connection 
with the bathing facilities afforded a division, in order that transportation of 
both clean and soiled clothing could thus be dispensed with. Control of all 
these facilities varied somewhat. In October, 1918, in the First Corps, A. E. F., 
mobile laundries were made a part of the area facilities for divisions of that 
corps under the premise that, during periods of activity, the corps could look 
after them more readily than could constantly changing divisions.'^* The 
corps commander felt at the time, however, that all plants such as laundries, 
bathing and delousing places, should be made army establishments."* In the 
First Army the opinion was held that these plants should be located at each 
divisional railhead to insure each division being in touch with such facilities, 
as it either withdrew from the front lino for a rest, or changed its base, it being 
manifestly impossible for such impediments to be used by divisions when en- 
gaged in a warfare of movement.'^" 

Laundering in Services of Supply 

Because of the inadequacy of mobile laundries with our troops in the zone 
of the advance, it was necessary to utilize other means for having the greater 
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part of the laundry work done. Following the establishment of the Salvage 
Service of the Quartermaster Department, A. E. F., early in 1918,"° repair 
shops w^ere constructed by that service, variously located in the Services of 
Supply. Ultimately there were repair shops at Angers, Bazoilles, Brest, Chau- 
mont, Gievres, Le Mans, Marseille, Nancy, Paris, Rochefort, Savenay, St. 
Aignan, Tours, Vittcl, in France; at Winchester, England; and at Coblenz, 
Germany."' The primary purpose of these shops was the renovation of dis- 
carded material so that it might be reissued to troops. Clothing made up a 
large part of such salvaged material, and came to the repair shops in one or the 
other of the following manners: Wlien troops at the front were issued clean 




Fig. 'M. — Laundry at Hase Hospital No. o2, Kiniacourt, France 

clothing, and tliere were no means at hand for the laundering of the soiled 
clothing, this was sent back to one of the above mentioned salvage shops, 
where it was subjected to the routine that will be described shortly. On the 
other hand, clothing was frequently discarded by the troops individually; 
that is to say, it was thrown away when it had become soiled,"- subsequently 
to be automatically collected by the Salvage Service and shipped to the rear 
for renovation in compliance with existing orders."" Occasionally, however, 
especially during the summer of 1918, the clothing of divisions was sent to one 
of our laundries in the Service of Supply. Thus when the 3d Division was on 
the Marne, in the summer of 1918, soiled underwear, flannel shirts, and socks 
were sent to the American Expeditionary Forces' laundry at Paris, and were 
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reissued, when received liack, to the troops of the division at the division 
bathhouse." This distribution was always in addition to tlie regular issue of 
clothing, which was supplied on requisition made by organization supply 
officers." 

Clothing that was laundered by the Salvage Service, A. E. F., was iirst 
sterilized."' Thus olive-drab blouses were subjected to a steam pressure of 
40 pounds for 30 minutes. Then they were passed through the washing 
machines, thence to the drying rooms. After the clothing had been cleaned it 
was repaired, if necessary, and sorted, inspected, sized, pressed or ironed, 
and packed into bundles of 10 for shipment. 

Clothing that had required only sliglit repairing, or none, was reissued to 
combat troops; whereas clothing that had necessitated repairs because of rips 
and tears was sent to troops in labor battalions or in the various depots. Gar- 
ments, particularly outer clothing, that did not come out of the renovating 
process in a good condition because of the low grade of material of which they 
had been made, and many articles of clothing that had required extensive re- 
pairing, were dyed green and were used to clothe the prisoners of war held by 
the American Expeditionarj' Forces.'" 

Laundky Establishments and Laundry at .Stationary Hospitals 

Mention has been made (p. 647) of the fact that one of the functions of the 
Quartermaster Corps, A. K. F., was to establish and operate laundries for our 
base hospitals overseas. '•''^ Since it was necessary to obtain from the United 
States machinery for these laundries, it was likewise essential to determine in 
advance the approximate amount of laundry machinery that would be needed 
for the purpose. The following communications between the Medical Depart- 
ment, A. E. F., and the Quartermaster Corps, A. E. F., show what steps were 
taken by the departments mentioned, also the modifications which were 
effected in the genei'al plan of accomplishing laundry work for hospitals: 

From: Chief Q. M. L. of C. 
To: Chief Surgeon L. of C. 
Subject: Laundry machinerj'. 

December 13, 1917. 

1. To enable this office to make timely requisition for laundry machinery, it is requested 
that the following information be furnished. 

2. For the first 500,000 men what number and size base hospitals arc contemplated. 

3. For tlie same number of men, what number of evacuation hospitals are contemplated. 
Will laundry units designed to handle the wash of 1,000 beds be the proper size for evacuation 
hospitals. What weight in clothes, bedding, and towels should be estimated to be washed 
each week for each patient. What weight clothes to be waslied each week for nurses, attend- 
ants, and enlisted personnel. 

[1st ind.] 

Office of the Chief Suroeon, L. of C, 

France, December 22, 1917. 
To the Chief Qoartermaster, L. of C: 

1. Returned. The hospitalization necessary for the first 500,000 men will be as follows: 
Base hospitals, 40, capacity 1,000 beds each, 40,000; evacuation ho.spitals, 20, capacity, 
1,000 beds each, 20,000; total, 60,000. 
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2. Weight of laundry, estimated, per week: For base hospitals, 15 pounds per bed 
(40,000), 600,000; nurses, 4,000, 15 pounds each, 60,000; medical officers, 1,400, 20 pounds 
each, 28,000; enhsted men, 8,000, 15 pounds each, 120,000; total, 808,000. For evacuation 
hospitals, 15 pounds per bed (2,000), 300,000; medical officers, 320, 20 pounds each, 6,400 
enlisted men, 3,600, 15 pounds each, 54,000; total, 360,400. Total pounds per week, 1,168,- 
400. Where the regular hospital bed is used at the evacuation hospital the laundry average 
will be maintained by the large amount of linen from the operating rooms. 

3. In the scheme of hospitalization, it is contemplated to establisli a large number of 
beds in certain areas, as follows: Bordeaux, 15,000; Allerey (near Dijon), 10,000; Beaune 
(near Dijon), 10,000; Mesves (near Nevers), 10,000; Mars (near Nevers), 10,000; Bazoilles, 
7,000; Savenay and St. Nazaire, 5,000; Nantes, 4,000; Limoges (tentative), 3,000; Angers 
(tentative), 3,000. In other words, to establish hospital centers of such grouping as will 
facilitate the question of supplies and transportation, and when it comes to the establish- 
ment of laundries the same will apply and should be taken into consideration. 

4. The above figures are based on the minimum of normal hospitalization; and the 
maximum, estimated for combat hospitalization, would be double. 

Decf.mbek 24, 1917. 
Memorandum to the Chief Quartermaster, L. of C: 

Amending the first indorsement hereon, reference to laundry facilities for the Line of 
Communications, upon reconsideration of the matter with Major McDiarmid, I am of the 
opinion that the original estimate was excessive in allowance for men and officers. 

It is recommended that 10 pounds per officer and 8 pounds per man be estimated for, 
the estimate being then as follows: Base hospitals, 15 pounds per bed (40,000), 600,000; 
nurses, 4,000, 15 pounds each, 60,000; medical officers, 1,400, 10 pounds each, 14,000; enlisted 
men, 8,000, 8 pounds each, 64,000; total, 738,000. Evacuation hospitals, 15 pounds per bed 
(20,000), 300,000; medical officers, 320 (10 pounds each), 3,200; enlisted men, 3,600, 8 pounds 
each, 28,800; total, 332,000; total per week, 1,070,000. 

Paris, January 7, 1918. 
From: Officer in charge of Laundries and Salvage Division. 
To: Chief Quartermaster, Line of Communications. 
Subject: Base ho.spital laundries. 

1. It is requested that laundries of capacities mentioned below be established at the 
following central points: Nantes, 230,625 pounds per week; Nevers, 369,000 pounds per week; 
Dijon, 387,450 pounds per week; Vittel, 239,850 pounds per week; Langres, 77,490 pounds 
per week; Limoges, 55,360 pounds per week; Bordeaux, 369,000 pounds per week; Chateau- 
roux, 27,675 pounds per week; Brest, 18,450 pounds per week. 

2. You will find attached Schedule No. 1, on which is shown the names of the cities in 
which it is proposed to locate the central laundries, also the names of the cities in which are 
located the base hospitals which are to be served from these various central laundries, to- 
gether with their individual number of beds and personnel. This personnel has been obtained 
by figuring 4,000 nunses, 1,400 medical officers, and 8,000 enlisted men to each 40,000 beds. 

3. You will also find attached Schedule No. 2, which gives a detailed statement of the 
number of pounds per week that will be required of each central laundry. These figures 
have been obtained by taking the number of beds submitted by the Medical Department, 
Line of Communications, and allowing 15 pounds per bed, 10 pounds per medical officer, 
15 pounds per nurse, and 8 pounds per enlisted man. 

4. It is requested that the cities mentioned herein as the central points at which to estab- 
lish laundries be approved. 

5. It is further requested that authority be given to procure buildings of sufficient size 
at the various central points mentioned above and to install therein the machinery necessary 
to provide the laundries of sufficient capacity to handle the number of pounds per week, as 
shown on Schedule No. 2. 
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Schedule No. 1. — Schedule of suggested sites for base hospital laundries, showing number of 
" beds and personnel 



Laundry sites 


Hospital sites 


Beds 


Medical 
officers 


Nurses 

150 
400 
300 
400 


Enlisted 
men 


Nantes 


St. Nazaire 


1,500 
4,000 
3,000 
4,000 


52. 5 
140 
105 
140 


300 






800 






000 




Nantes,.. .. 


800 




Total--. ... 






12, ,500 


437.5 


1,250 


2,500 




Mesves 




Nevers 


10,000 
10,000 


350 
350 


1,000 
1,000 


2,000 






2,000 




Total- 






20,000 


700 


2,000 


4,000 










10,000 

10,000 

1,000 


350 

350 

35 


1,000 

1,000 

100 


2,000 




Beaune - ... 


2,000 




Dijon 


200 




Total 






21,000 


735 


2,100 


4,200 








Vittel 


7,000 
3,500 
2,500 


245 
122.5 
87.5 


700 
350 
250 


1,400 




Vittel- - 


700 




Contrexeville. - . 


500 




Total 






13,000 


455 


1,300 


2. BOO 










3,000 
1,200 


106 
42 


300 
120 


600 






240 




Total 






4,200 


147 


420 


840 










3,000 

20,000 

1,500 

1,000 


105 
700 

52.5 

35 


300 

2,000 

150 

100 


fiOO 






4,000 


Chateauroux. 


C hateauroux 


300 


Brest- 


Brest 


200 










96,200 


3,367 


9,620 


19, 240 









ScHEDDLE Xo. 2. — Detailed schedule of number of pounds per ireek that will be required of 
laundries established at central points 



Sites 


Beds 


Medical 
officers 


Nurses 


E^i^^ed Total 


Nantes 


187, 500 

300,000 

315,000 

195,000 

63,000 

45,000 

300,000 

22,500 

15,000 


4. 375 
7,000 
7,350 
4, .5.50 
1,470 
1.050 
7,000 
525 
350 


18, 750 
30,000 
31,500 

19, .500 
6,300 
4,500 

20,000 
2,2.50 
1,500 


20, 000 230. 625 


Nevers .. 


32,000 1 369,000 


Dijon .. 


33,600 387,4.50 


Vittel. - 


20,800 239,8.50 


Laogres . 


6, 720 77, 490 


Limoges.- - - 


4, 800 6.5, 3.50 


Bordeaux . -. 


32, 000 369, 000 


Chateauroux.- 


2, 400 27, 670 


Brest. . 


1, 600 18, 4.50 








1,443,000 


33,670 


144,300 


1,53,920 1,774,890 



January 15, 1918. 
Memorandum for chief surgeon: 

1. With reference to the attached paper.s, subject, "Base hospital laundries," -it is 
requested that you furnish a statement of the amount of laundry work that will be required 
for each base hospital, keeping in mind the necessity of restricting tliis work to the absolute 
minimum, and also keeping in mind the fact that on account of the tonnage and material 
situation it is preferable to have a scarcity of such facilities at times of maximum stress 
rather tlian to expend large amounts of tonnage and materials in securing fully ample facili- 
ties at all times. 

January 16, 1918. 
Memorandum for the commander in chief, A. S., O. S. 

1. The estimates of the officer in charge of laundries as contained in paragraph 3 herein 
in correct for 96,200 base hospital beds; i. e., 18,450 pounds of laundry per week for 1,000 
beds. 
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2. This docs not take into consideration camp hospitals, of which it is estimated there 
will be 40 of 300 beds each, nor evacuation hospitals, of which there will pfobably be 60 of 
500 beds each, that will require laundry facilities. Laundry from field hospitals can be sent 
to the nearest evacuation hospital centers. 

3. The locations of only a limited number of camp hospitals can be given at present as 
the training areas of only 12 divisions are known. The location of none of the evacuation 
hospitals is known at present, but they will probably be located close enough together so 
that one laundry can serve three or four hospitals. 

The location of the base hospitals is permanent, and for them permanent laundries 
should be established; but as the location of camp and evacuation hospitals is subject to 
change, the laundries supplying these should be mobile, and for these it is recommended that 
portable laundries manufactured in France be used. As it is probable that their manufacture 
will be slow, it is suggested that orders for construction be given early. 

[3d ind.] 

Headquarters, A. E. F., C S. G. S., 

France, February 2, 1918. 
To C. G., L. of C. 

1. The figures given in Schedule 1, inclosed, do not check as to number of beds with 
the authorizations to date as shown in data furnished by the Engineer Department. 

2. A revised tabulation follows: 





Projected hospitals 


-Authorized beds to be com- 
pleted 


Laundry, pounds 
week 


Proposed laundries 


Beds 


By 

July 1, 
1918 


After 

July 1, 

1918 


Before „ - , 
July 1 Total 


Nantes 


St. Lazaire 


1,300 
1,000 


1,300 
innn 








Savenay.- 




1 






1,000' iiooo 

1, 000 1 1, 000 




















Total 










4, 300 4, 300 




79,335 


79,336 




Mesnes- .. , , _ 




Nevers- .. 


10,000 
10,000 


5,000 
."; nm 


5,000 
5,000 








Mars , . ^_ . .- 


1 




Total 




j 




20, 000 ; 10,000 


10,000 


184.500' 369,000 








10, 000 5, OOO 

10, 000 6, 000 

1,000 1,000 


5,000 
5,000 












Dijon ._ 






Total _ 

Bazoilles 

Vittel 








21,000 ! 11,000 


10,000 


202,950 1 387,450 


Vittel 


7, 000 4, 800 
4, 000 4, 000 
3, 500 3, 500 


2,200 










ContrexevUle 

Total. . .. 














13,500 11,300 


2,200 


208, 485 249, 075 




Rimncourt 


Langres... 


5, 000 5, 000 
3, 000 3, 000 
1, 500 1 1, 600 




1 








I 












Total .. 








9, 500 ' fl .vm 




175,275 175,275 




Limoges 




' 




Limoges . 


3,000 


3,000 




,55 3.50 'i-'i l^wi 














1,8«0 
5,000 
1,000 


1,860 
5,000 
1,000 








Beaudesert 








Vauclalre - 








Total 

Chateauroux _ 

Brest - 








7,860 


7,860 




145,017 145,017 








Chateauroux 


1,500 
400 


L.'iOO 
400 




27,676 
7,380 


27,67$ 


Brest 




7,380 




Total- -. 






81,060 


58,860 


22,200 


1, 065, 967 1. 403. .U7 
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3. The laundry requironients in tho above table are based on 18,450 jjounds per week 
for 1,000 beds, whicli is the estimate of the rhief surgeon, A. E. F. 

4. The sites for laundries given in the first colunin of the tabulation are hereby approved. 
Their capacity will be that required for the amounts shown in the last column. If it is 
known that more beds will be required in the future, in certain districts the laundries will be 
so designed that their capacity can be increased when this becomes ncce.ssary. 

February 9, 1918. 
From: C. Q. M., L. O. C, 
To: Chief Surgeon, L. O. C, 
Subject: Base hospital laundries. 

In view of the fact that a plan of central laundries to handle the base hospital require- 
ments has been provided, it is refjuested that you notify all base hospitals to discontinue 
the installation of individual laundries, as this machinery will be needed for the central 
plants. 

The washing of hospital linen of tho immobilizod hospitals of the American 
Expeditionary Forces was accompHshed in one of three ways. For some of the 
larger hospitals, laundries were constructed.'" However, because it was 
considered inadvisable to establish a great number of small laundries, especially 
in one section, use was made of existing salvage depot laimdries when they 
were conveniently located. Again, in the absence of hospital laimdries and 
conveniently located salvage depot laundries, the laundry work of hospitals 
was done by contract.'" 

Though the Salvage Service, A. P^. F., laundered the clotliing of patients 
in hospital,'^' the laundering of hospital linen was chargeable to Medical 
Department funds. '"'^ This '"linen" comprised linen, clothing, and bedding, 
the property of the Medical Department; the washable clothing of patients 
admitted to hospitals, which required cleansing before it could be put away; 
the white, hospital clotliing of the enlisted attendants; the uniforms of tho 
Nurse Corps soiled while on public duty."^ 

Because of difficulties and unsatisfactory results encountered by the 
personnel of a number of hospitals in having their laundry done by private 
arrangements, efforts were made by the commanding officers of some of the 
hospitals in question to obtain authority to have this personal clothing laun- 
dered at plants operating at the hospitals.'" These requests were invariably 
disapproved by the chief of the Salvage Service, A. E. F., however, because of 
the inadequacy of the plants to do special work.'" 
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CHAPTER Yl 
FOOD AND NUTRITION 

CALORIC VALUE OF ARMY RATIONS 

GARRISON RATION 

The ration of the American Expeditionary Forces was based upon the 
garrison ration, as prescribed in Army Regulations, 1205, 1913, and so modified 
as to meet the needs of our troops under varying conditions of activity in 
France and England. In these modifications the food and nutrition section, 
office of the chief surgeon, A. E. F., acted in both an advisory and an initiatory 
capacity.^ When studying the following tables, showing the changes and food 
values of the various combinations evolved, certain principles which guided the 
work of the section should be borne in mind. The fact that cooks and mess 
sergeants lacked full experience with the possibilities of the garrison rations 
made it inevitable that in many instances the full food value of the ration 
failed to reach the stomach of the soldier. Hence, particular attention was 
given to the psychological factor, and the allowances always exceeded those of 
the allied armies because of the necessity of providing variety in order to assure 
happiness and to maintain morale. When any army is composed of men recently 
drawn from every walk of life, and endowed by custom with varying food habits, 
the psychological factor plays a part that can not be overestimated. Although 
the efforts directed by the Medical Department toward prevention of waste, 
and the improvement of cooking, attained appreciable results in this direction, 
nevertheless, it was necessary to provide in the ration itself a factor of safety 
that was higher than was absolutely demanded by nutritional needs, but which 
was justified by the type of troops to be fed and by the conditions under which 
they were living. 

In Table 20 are shown the component articles and substitutes of the garrison 
ration which obtained when we entered the World War.^ 
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IN THE AMERICAN EXPEDITIONARY FORCES 



663 



T.^BLE 20. — The garrison ration an preacrihed by A. Ft., 1205, 1913, with estimated composition 

anil caloric rnlue ■ 



Component articles and substitutes 


We 


gbt 


Protein, 

grams 


Fat, 
grams 

86.6 
135. 5 
202 

67.2 

85 
8.6 

15.8 

88.9 

34 
5.11 
6.64 

30.4 

10.8 


Carbo- 
hydrate, 
grams 


Calories 


Ounces 


Grams 


Beef, fresh 


20 
20 
12 
16 
16 
16 
14 
18 
16 
18 
18 
16 
20 
.08 

2.4 

1.6 

1.6 
20 
20 
20 

20 
1.28 
1.28 
1.28 
1.28 
1.12 
1.4 
.32 
3.2 
.5 
1.16 
1.16 
.64 
.04 
.014 
.64 
.64 
.5 
.5 
1.32 
.014 


570 

570 
340 
454 
454 
4,54 
397 
511 
454 
611 
511 
4.54 
570 
2.24 

68 

45 

45 
570 
570 
570 

570 
36 
36 
36 
36 
32 
39 
9 
91 
14 


86.6 
74.4 
32.3 

117.5 
119.5 
27.3 
63.2 
83.29 
88.6 
58.3 
47 
49.9 
52.4 











42.6 






383.5 
271. 5 
322.5 
430 


1, 160 




1,564 


Bacon 

('anned roast beef - 


2,014 
1.105 
1,280 




365 


Fish, dried 

Fish, pickled — - .- 

Fish, canned.-- - - 

Flour - - 


275 
1,266 

680 
1,8,56 
1,367 




1,800 


Corn meal _ 

Baking powder 

Heans 

Or rice .. .. . . 


2,069 


15.3 
3.6 
3.7 

10 2 

7.9 
6.8 

6.2 
.65 
.57 

1.69 
.14 


1.22 
.13 
.27 
.6 

1.7 

1. 1 

1.1 


.79 
.25 




40.5 
35.5 
35.5 
83.8 
50.7 
22.8 

37.6 
22.4 
23.8 
22.5 
19.1 


240 
163 


Hominy - -- 

Potatoes 

Or onions 


165 
388 
256 


Tomatoes, canned. 

Fresh vegetables, carrots, turnips, and cabbage,— aver- 


131 
189 


Prunes .-. 


95 


Grapples 


108 


Peaches . . 


102 


Jam 




Coffee, roasted and ground 




Or colTee, green 










Tea. black or green . . 










Sugar 



.9 



1.14 


91 

1.41 


371 


Milk 


20 


Vinegar . 




Orpickles 


6 
18 


.02 


.01 


.13 


1 


.Salt - ... 




Pepper 






















Lard 


18 
18 
14 
14 
45 




18 
18 
11.9 
11.6 




168 








168 


Butter 


.14 
.16 




112 






110 




33.8 


139 


Flavoring extract ._ 










1 
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Table 21 shows the component articles of the ration which was substi- 
tuted in the American Expeditionary Forces on October 11, 1918, for the 
ration in Table 20 : = 

Table 21. — Garrison ration, as used in the American Expeditionary Forces loith estimated 

composition and caloric value 



Component articles and substitutes 


Weight 


Protein, 
grams 


Fat, 
grams 


Carbo- 
hydrate, 
grams 


Calories 


Ounces 


Grams 


Beef 


20 
20 
16 
12 
16 
16 
16 
16 
16 
16 
14 
16 
10 
16 
16 
16 
16 
16 
.08 

4 

8 

2 

2 
20 
20 
20 
15 

20 

4 
12 
20 

3 

3 

3 

3 

3.2 

1.12 

.32 

3.2 

1.16 
1.16 
.64 
.02 
.014 
.5 
.5 
.5 
.014 
.8 

.4 
.4 
4 


570 
570 
454 
340 
454 
454 
4iJ4 
4.54 
454 
454 
397 
454 
283 
454 
454 
464 
454 
454 

2.3 
113 
227 

57 

57 
670 
570 
570 
426 

570 
113 
340 

570 
85 
86 
85 
85 
85 
85 
85 
85 
91 
32 
9 
91 
28 


86.6 
74.4 
85.4 
32.3 
54.5 
65.8 
67.6 
117.5 
119.5 
27.3 
63.2 
88.8 
81.6 
41.8 
51.8 
41,8 
73.1 
60.8 


86.6 
135.5 
85.4 
202 
135 
98 
45 
67.2 
86 
8.6 
15.8 
34 
101.6 
5.9 
4.5 
8.6 
32.7 
4.1 



















42.6 




.8 
241.2 
341.2 
342 
306 
336 


1,160 


Or mutton, fresh. . ._ 


1,564 


Beef, fresh and boneless 


1,132 




2,014 


Pork, fresh 


1,480 


Sausage, pork _ 


1,185 


Sausage, Vienna 


695 


Canned roast beef - 


1,105 




1,280 




365 


Fish, dried -. .. 


276 


Fish, canned 


680 


Cheese.. 


1,280 


Bread - 


1,215 


Orflour .. _. . 


1,650 




1,655 




1,856 


Macaroni .. 


1,665 






Beans, drv 


25.4 
15.6 
4 6 
4.7 
10.2 
7.9 
6.8 
8.1 

6.2 
9.6 
9. 5 
20.6 
.3 
1.5 
1.3 
4 
4 

3.6 
1.6 
1.9 




2 

5.7 
.2 
.4 
.6 
1.7 
1.1 
1.7 

1.1 
.4 
4.1 
1.1 



\l 
.8 
.3 

2.1 

2.5 




67.4 
44.5 
45 
45 

83.8 
50.7 
22.8 
176.2 

37.6 

91.4 

64.6 

55.8 

45.2 

52.8 

56.2 

53.2 

53.1 

63 

60 

58.3 

68.2 


400 




300 


Rice . 


204 




206 




388 


Or onions . 


256 


Tomatoes, canned. _ 


131 




759 


Fresh vegetables, carrots, turnips, and cabbage, 
average . 


189 




420 




341 




320 




180 


Or prunes ._ . . 


222 


-\pi)les, dried 


252 




240 




240 


Figs 


276 


Dales.-- --- 


270 


Raisins-- 


270 


Sirup (0.64 gill) 


279 






Tea 














91 
2.8 


371 


Milk, evaporated 


1.9 


2.28 


41 






Or pickles.. 


5 
18 


.02 


.01 


.13 


1 


Salt.. . 




Pepper 














Butter - .- - 


14 
14 
14 


.14 
.16 


11.9 
11.6 
14 






112 




110 


Lard .-.. . . ... 


131 










Candy.. . . 


23 

11 
11 






21.6 


88 


















Cigarettes .-- 


1 


— 




1 


1 



By comparing Tables 20 and 21 it will be seen how the American Expedi- 
tionary Forces garrison ration was enriched in order to provide variety and to 
insure a better preparation of food. Cheese was added to the meat component 
at the same time that macaroni was made a part of the bread component. 
The importation of canned sausage made possible a further variation. With 
the use of roller kitchens and under the conditions of warfare it seemed un- 
desirable to attempt to suppl}' flour to troops in the field, consequently, bakeries 
were established at safe points for supplying this article. Therefore, in the 
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revision of the ration, broad was made the component and flour a substitute. 
The problem of providing satisfactory breakfasts demonstrated the desirability 
of breakfast-food material, and to this end oatmeal in conjunction with corn- 
meal, made possible the production of porridges. Macaroni was placed in this 
substitute group because of its nutritional relationship to the other cereals; 
combined with cheese or with tomatoes it provided a further variety of diet. 
Rice and hominy ceased to be substitutes for beans; rice was an independent 
component, with hominy its substitute, their separation and the requirements 
as to issue insuring the right quantities making it certain that both rice and 
beans would be supplied to troops. With rice a substitute for beans, the 
issuing officer could confine his troops to beans alone and fail to issue any 
rice at all; the change remedied this defect. The vegetable component was a 
field m which many attempts were made to secure varietj'. This was important 
from a nutritional viewpoint because of the high protein content of the ration 
and the relatively small amount of basic salts. The difficulties which developed 
in this adjustment are noted elsewhere. In the home garrison ration (A. R. 
1205, 1913) prunes constituted the fruit component; jam was issuable only up 
to 50 per cent of 1.28 ounces. To remedy this condition in the American 
Expeditionary Forces jam was made the component; its issue was increased 
to 3 ounces per ration. During the World War jam proved an important fruit 
article for the production of a variety of desserts; apples were a close second in 
this particular. How this factor worked in other directions may bo illustrated 
as follows: Often the issue of bread was reported as being inadequate. On 
investigation this frequently was found to be in connection with the cook's 
failure to provide desserts. Increasing the amount of jam or apples permitted 
the ])reparation of more desserts, which in turn reduced the craving for bread 
101(1 incidentally gave greater satisfaction to the men. It will be noted that, 
after more than doubling the amount of fruit articles issued, the value of that 
portion of the ration was not increased to an equal extent because sirup ceased 
to be a component, becoming a fruit substitute. This measure conserved 
material, at the same time meeting the practical needs of the situation. 

One of the earlj^ difficulties met with, in so far as the garrison ration of 
Table 20 was concerned, was the inadequacy of the milk component, for if 
milk was used ui the coffee none was left for puddings or other uses. An 
increased allowance of milk was therefore one of the first changes made. In 
the group of spices the addition of sage, thyme, etc., was designed to relieve the 
monotony of canned meat. By the use of these spices many cooks became 
expert in disguising canned roast beef as sausage or other dishes. The discon- 
tinuance of lard as a component and its placement as a substitute for butter was 
the result of numerous observations as to the use of fat. At the front, where 
pastry making was limited, lard necessarily accumulated. Since the firewood 
used was usually green, company cooks frequently started their kitchen fires 
with the fat not needed for cooking purposes. To prevent such possible waste, 
the change was made. Also, omitting lard as a component of the ration made it 
necessary for the cooks to render meats in order to get sufficient cooking fat, 
which in turn made for food conservation. The addition of candy to the 
ration was intended primarily to provide confectionery for our troops at the 
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front, because sales commissaries were not easily maintained in advanced 
positions where the demands upon transportation limited shipments almost 
entirely to rations and ammunition. When candy was placed in the ration its 
presence was assured at points where otherwise it often would have been 
lacking. No observer of troops in the American Expeditionary Forces ques- 
tioned the value of candy as a means of satisfying the men's appetites. Tobacco 
was added for similar psychological reasons.' 

The following paragraph is from the letter accompanying the proposed 
general order, which subsequently appeared as General Orders, No. 176, 
G. H. Q., A. E. F., 1918, of the food and nutriti(m section of the Medical 
Department, American Expeditionary Forces, at that time: * 

The main changes proposed for the garrison ration are: (1) Increase of beans and its 
substitutes, the present issue being insufficient on the daily issue; (2) an increase of dried 
fruit and the use of sirup as a substitute rather than as a regular component. This will 
meet all needs while making the distribution easier; (3) the milk allowance is doubled, 
the amount used in the home camps is over 2 ounces; (4) pepper is reduced 50 per cent; 
(5) lard is withdrawn as a component but added as a substitute for butter or oleomargarine. 
Lard is now generally wasted and quite enough fat can be obtained from beef and bacon. 
The quality of oleomargarine now issued in France is bad and it should be packed in tins. 
So far as possible butter only should be issued to troops at the front; (6) the addition of 
candy. There is a universal demand of men living in the open for sweets, which demand 
can not be supplied or is not, by the sales commissary. It is believed that in addition to 
being a good and concentrated food, candy will tend to decrease the consumption of wine, 
much of which is objectionable from its alcohol content. 

One of the first important observations made in studying the administra- 
tion of the garrison ration was the necessity for a control of the manner of 
its issue. The nutritional value of the ration is determined not by what is 
prescribed but by the proportion of articles and substitutes that are actually 
supplied to the soldier. Shortly after General Ordei-s No. 176, American 
Expeditionary Forces, 1918, had been promulgated the Quartermaster Depart- 
ment, A. E. F., printed a circular, * proposed by the Medical Department, 
in which was specified the proportion of components and substitutes that 
experience had shown to be best adapted to the needs of the troops.' 

The caloric value of the rations can be determined only by studying the 
food actually furnished; the following tables give the approximate nutritional 
value of the old ration as issued, the ration established by General Orders No. 
176, American Expeditionary Forces, as described by Circular No. 57, O. C. 
Q. M., 1918, and finally the latter as modified by subsequent experience. 
For computing the cost of the garrison ration. Army Regulations 1221, 1913, 
prescribed the percentages of each component as a basis (Table 22), and the 
figures therein shown are those usually taken for estimating the caloric value 
of this ration. 

For several reasons the caloric value, as thus computed, is considerably 
higher than that of the actual food consumed. In the first place, the flour 
component is calculated as flour, while in actual use it is largely issued as 
bread, which nets a lesser caloric value. As a matter of fact the percentages 
of the different components, as shown in Table 22, never were intended to 
prescribe the method of issue, but merely to secure a uniform method of calcu- 
lating the cost of the ration.' 



IN THE AMEKICAN EXPEDITION.\RY FORCES 



667 



Table 22. — Caloric value of garrinoyi ration as provided in A. R., 12S1 , 1913 



Component 


Per cent 
of issue 


Weight 


Protein, 
grams 


Fat, 
grams 


Carbo- 
hydrate, 
grams 




Calories 


Ounces 


Qrams 


Iteof, rresh 


70 
30 
100 
100 
.50 
50 
70 
20 
10 
30 
50 
10 
10 
100 
100 
100 
.50 
.■iO 
100 
100 
100 
50 
50 
50 
50 
100 
100 


14 

3.6 
18 
.08 

1.2 
.8 
14 

4 

2 
.38 
.64 
.128 
.128 

1.12 

3.2 
.5 
.8 
.8 
.64 
.04 
.014 
.32 
.32 
.25 
.25 
.32 
.014 


397 
102 
511 


60.6 
9.7 
58.3 


60.6 

60.6 

5. 11 


812 




604 




383.5 


1, 85« 






I)can.s -- 


34 

23 
397 
114 

57 

11 

18 
3.6 
3.6 

32 

91 

14 


7.6 
1.8 
7.14 
1.58 
.68 
.19 
.07 
.057 
.169 


.61 
.06 
.42 
.34 
. 11 


20.25 

17.7 
.58.66 
10. 10 
2.28 
6.72 
9. .55 
2.38 
2.25 


120 


Kiof 


81 


Potatoes. 


272 








13 




28 


Jam ... - . 



.079 
.025 


39 


Apples, dried 


11 




10 






Sugar 

Milk, evaporated, unsweetened 

Vinegar _. 


6 
.9 



L4 


91 
1.4 


371 
20 


Piclcles - 

Salt 


2.5 
18 

1 


.01 


.005 


.065 


.5 






















Lard -.- 


9 

9 

7 
45 





.07 
.08 




9 

9 

5.95 

5.8 







84 




84 


Butter.. . 




33.8 


.56 


Oleo ... 


55 


Sirup 


139 
















Total ... 








148.94 


159. 10 


639.71 


4, 706. 5 











Tabic 2.3 gives a much more accurate idea of the food value of the ration 
as actually issued in the American Expeditionary Forces. This shows the 
food actually issued, and included the change in flour and bread issue to 16 
ounces, which was made by General Orders No. 78, Headquarters, American 
E.xpeditionary Forces, December 18, 1917. 

In Table 24, column A, the percentage issue of the Army ration, as provided 
in General Orders, No. 176, G. H. Q., A. E. F., 1918, and Circular No. 57, O. C. 
Q. M., A. E. F., is shown. In column B appear the changes that were made 
until April 30, 1919, as a result of experience and a return forest conditions. 

Table 23. — Sample issue, garrison ration in the American Expeditionary Forces, previous to 
appearance of General Orders Nn. 176, G. H. Q., A. E. F., 1918 



Component and substitutes 


Per cent 
of issue 


Weight 


Protein, 
grams 


Fat, 
grams 


Carbo- 
hydrate, 
grams 


Calories 


Ounces 


Grams 


Beef -- -.- 


70 
30 
90 
10 
60 
,50 
70 
20 
10 
.50 
50 
100 
100 
100 
50 
50 
100 
100 
100 
100 
100 
100 
100 


14 

3.6 
14.4 

1.6 

'■.I 
14 

4 

2 

.64 
.64 


397 

102 

409 

45 

34 

25 

397 

114 

,57 

18 

18 


60.6 
9.7 
37.62 
5. 18 
7.6 
1.8 
7.14 
1.58 
.68 
.375 
.07 


60.6 
6a6 

5.31 
.45 
.61 
.06 
.42 
.34 
. 11 









217 
34. 12 
20.25 
17.7 
68.66 
10.16 

2.28 
11.2 

9.55 


812 




6(M 


Bread 


1,094 


Flour... . . 


165 




120 


Hire ... 


81 


Potatoes 


272 


Onions 


51 




13 




48 


Jam . . 


39 


Coffee 




Sugar 


3.2 

.5 
' .16 
1.16 


91 
14 




91 
1.4 


371 


Milk - 


.9 


1. 14 


20 


Vinegar 




Pickles 


2.5 


.01 


.005 


.065 


0.5 


Salt 































Lard 


.64 
.5 
1.32 
.014 


18 
14 
45 




18 
11.9 




168 




.14 




112 




34.1 


139 




















Total - 


1 




133.395 


159.54 


607.49 


4. 109. 5 












1 


10 


20 


64 
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T.\BLE 24. — Garrison ration as prescribed by General Orders No. 176, G. li. Q., A. E. F., and 
as issued in accordance with Circular No. ,57, O. C. Q. M., A. E. F., November 1, 1918, 



and with subsequent cha 


nges of April 


30, 1919 
















A 


B 




Schedule of Nov. 1, 1918 




Schedule of Apr. 30, 1911 




Articles 


Per 
cent of 
issue 


Pro- 
tein, 
grams 


Fat, 
grams 


Car- 
bohy- 
drate, 
grams 


Calo- 
rics 

696 
402 


Per 

cent of 
issue 


Pro- 
tein, 
grams 


Fat, 
grams 


Car- 
bohy- 
drate, 
grams 


Calo- 
ries 


Beet --- 


60 
20 


51.9 
6.46 


51.9 
40 4 






60 
20 

4 

4 

4 

8 
66 
25 

4.5 

3 

1.5 


51.9 

6.46 

2.7 

3.6 

3.2 

9.4 

27.6 

12.9 

1.8 

2.1 

.9 


61.9 
40 4 
1.8 
1.3 
4.06 
.5.37 
3.89 
1.1 
.3 
.9 
.06 









.032 


169 
85.2 
15.4 

9.2 

5 


696 


Bacon.. 


402 




28 




20 


17.7 


6.8 





136 


27 


Cheese 


61 














88 


Bread-. 


85 
6 

4.5 
3 
1.5 


35.5 

3.1 

1.8 

2.1 

9 


5 
.2 
.3 
.9 
.6 


205 
20.5 
15.4 
9.2 

6 


1,032 
99 
64 

65 
25 


802 


Flour.. 


412 




74 


Oatmeal 


55 


Macaroni 


25 


Baking powder (1 ounce to 20ounces 
flour)... 


100 
100 






Beans, dried 


1^ 4 


2 


67.4 


400 














100 

50 

50 

70 

20 

10 

30 

20 

10 

10 

30 

100 

100 

100 

30 

70 

100 

50 

50 

100 

100 

50 

50 


15.6 
2.3 
2.3 
7.1 
1.5 
.6 
.09 
.3 
.1 
.16 



5.7 
.1 
.2 
.4 
.3 
.11 




.18 
.21 




44.5 
22.5 
22.5 
68.6 
10 1 

2.2 
13.6 
10.5 

5.6 

6 
20.4 


300 


Rice 


50 2.3 
50 2 3 
70 7.1 
20 1.6 
10 .6 
30 .09 
20 .3 
10 1 


.1 
.2 
.4 
.3 
.11 





.18 
.21 




22.5 
22.5 
58.6 
10 1 

2.2 
13.6 
10.5 

5.6 

6 
20.4 


102 
103 
271 
51 
13 
54 
44 
25 
27 
83 


102 




103 


Potatoes 


271 


Onions . 


51 


Tomatoes 


13 


Jam 


54 




44 


-\pples, or peaches .. 


25 


Dates, figs, or raisins 


10 
30 
100 
100 


0- 


27 


Sirup -. 


83 


Coffee 






n 



2.28 


91 
2.8 


371 
41 



1.9 



2.28 


91 

2.8 


371 


Milk.. 


100 , Id 


41 




50 
50 
100 
SO 






Pickles 


.01 





.06 


.5 


.01 





.09 


.7 






Butter... 


07 


6.9 

5.8 






66 
55 


.07 
.08 


5.9 
6.8 






56 


Oleo or lard 


50 .08 
100 
100 


55 


Extract . 




Candy 





21.6 


88 








21.6 


88 




50 






Cigarettes 


































Totals 




161. 37 


123.06 


609.96 


1, 303. 5 




154.57 


132.26 605.82 


4,344.7 












18 ! 


14 


68 I 






17 I 


14 1 69 



















When providinp; rations for troops in the zone of the advance, experience 
soon proved that the ordinary method of issue for 10-day periods was imprac- 
ticable. On the other liand, tlie attempt to furnish every day eacli component 
of the ration according to the prescribed percentages caused much difficulty 
in the matter of dividing packages and in handling the smaller portions. The 
ideal sought was to issue daily such quantities as with fair certainty could be 
used in the day's menu. This difficulty was appreciated early in the American 
Expeditionary Forces, and an attempt to remedy it was made by governing 
the issue of rations from the regulating station. In planning General Orders, 
No. 176, G. H. Q., A. E. F., 1918, the same idea was considered, and in Q. M. C. 
Circular No. 57, O. C. Q. M., 1918, a method of daily issue was planned, which, 
in general, involved a distribution of allowances over a 10-day period, issuing 
on each day a sufficient quantity of certain components to provide for a good 
menu and yet insure consumption of the entire amount within 24 hours.' Table 
25 shows the percentage issue on the original ration which prevailed for May 
21, 1918, to November 1, 1918, the daily percentage issue under provisions of 
Circular No. 57, and the daily issue as practiced throughout our Army of 
Occupation on April 30, 1919. The caloric values of each day's issue are 
given.' 
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INCREASES IN GARRISON RATION FOR SPECIAL TROOPS 

Previous to the organization of the food and nutrition section of the 
Medical Department, American Expeditionary Forces, certain increases for 
special types of troops had been authorized; e. g., 50 per cent increase in coffee, 
'i'-^i^ per cent increase in sugar, and 25 per cent increase in meat for troops in 
the front lines from November to March," and a 25 per cent increase in meat, 
sugar, and coffee for men engaged in hard labor over eight hours per day between 
the months of November and Mai-ch.' Looking toward a revision of these 
schedules, the officers of the Medical Department concerned with food and 
nutrition made investigations and, through the chief surgeon, Amerioran Expe- 
ditionary Forces, recommended changes to the Quartermaster Corps.' The 
classes of increases and their effect on the garrison ration are summarized in 
Table 26. 



Table 26.- 



-Special increases in the garrison ration, as prescribed 
G. H. Q., A. E. F., October 11, 1918 



in General Orders No. 176, 



A 

Front-line troops entire year — 10 per cent increiise in the bread component: 25 
per cent sugiir, and 334 per cent coffee. .\s issued this represents the follow- 
ing value; 
Bread 



Sugar.. 



Total. 



B 

From Nov. 1 to Mar. 31 there was for front-line troops a 25 per cent increase in 
the meat component. .\s issued this represents: 

Meat 

With these increiises the garrison ration (using issue A, Table 24, as a base) for 
front-line troops contained the following: I 

Front-line troops, .Vpr. 1 to Nov. 1 ! 

Front-lino troops, Nov. 1 to Mar. 31 - ' 



For troops performing hard labor in excess of 8 hours i>er day, the following 
scale of increases wiis provided. Before this increase was issued an organiza- 
tion i>erforming hard labor was investigated by the ofTicers of the food section, 
and the increase was either approved or disapproved. 
For messes consisting of 75 men or less: 

15 i)er cent increa.se in bread component. 
10 [K'r cent increase in vegetable component. 
25 per cent iiicrea.se in cotlee component. 
50 iMT cent increase in hutter component. 
For messes of more than 75 men: 

7'.; per cent itu-rease in tjread component. 
5 per cent incrciise in vegetable component. 
12' 2 per cent increase in colTee component. 
25 [)er cent increase in butter component. 
This represeuts the following increase as issued: 

15 i)er cent bread 

10 per cent vegetable _-_ 

50 per cent butter _ __ __ _.. 



Protein, 
grams 



Total 

Which added to the rations yields 

For messes of more than 75 men the amount was half the other, or. 



4.18 




165. 55 
184. 56 



6.51 
.9 
.07 



7.48 
168.85 
165.11 



Fat, 
grams 



O.fi 




Carbohy- 
drate, 
grams 



24.1 
23.0 



123.6 
148.96 



6.57.06 
657.06 



6.88 
129.94 
128.90 



38.2 
7.09 
0. 



Calories 



121,5 
92.0 



213.5 



4,517 
4.825 



204 
33 

,56 



45.29 293 

655. 25 4, 596 
632.6 j 4,450 
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THE FIELD RATION 

A. R. 1205, 1913, states in part: "The field i-ation is the ration prescribed 
in orders by the commander of the fiekl forces. It consists of tlie reserve 
ration in whole or in part, supi)lemented by articles of food requisitioned or 
purchased locally, or shipi)ed from the rear, provided such supplements or 
sul)stitutes correspond generally with the component articles or substitutive 
eciuivalents of the garrison ration." 

Paragraph II, General Orders, No. 18, H. A. E. F., July 28, 1917, prescribed 
tiie following field ration: 

Table 27. — The field ration, American Expeditionary Forces, prescribed July 28, 1917 



Articles 


Weight 


Protein, 
grams 


Fat, 
grams 


Carbo- 
hydrate, 
grams 


Calories 


Ounces 


Grams 




12 
16 
16 
4 
8 

1.28 
1.28 
1.12 
3.2 
.5 
.64 
.04 


340 
4,14 
454 
113 
227 
47 
47 


32.3 

(119.5) 

49.4 

25.4 

4.0 

.« 

(.1) 


202.0 

(8,"i.0) 

30.0 

2.0 

.2 

.7 

(0) 




(0) 
322.5 
67.4 
33.4 
25.9 
(17. 3) 


2,014 




(1,280) 




1,800 


Beans . _ . 


400 


Potatoes . ... 


155 


Drieii fruit 


109 


Or jam 


(80) 


<'o(fee 




Suitar 


91 
14 




.98 



1.4 


91.0 
1.43 


372 


Milk 


21 


Palt 












I 














Total grams ou the basi-s of bacon and dried fruit 
issues . . 






112. 88 


236. 43 


.541.63 


4,871 











Various articles of the garrison ration were added to this from time to 
time as substitutes, and in General Orders, No. 176, G. H. Q., A. E. F., 1918, 
the field ration was set forth as follows : 



Table 28. — The field ration, American Expeditionary Forces, prescribed October 11, 1918 



Component articles 


Quantity, 
ounces 


Substitute articles 


Quantity, 
ounces 




16 

4 

L76 
16 
4 
3 

.75 
3.2 

.16 
1.0 
1.0 

.4 
I 


Beef, corned. - 


16 






16 






IS 






16 




Sardines.. 


16 




Bacon .. ... .. 


12 


Potatoes, dehydrated 


Potatoes, fresh . ... 


g 






4 










16 






4 


Jam 


Dried fruits. 


3 


('offee, soluble. 


Coffee, roasted and ground . 


1.12 




Candy.- 




Saft . -. . 




MUk . 




Chocolate, sweet... 


1.0 


Tobacco. 











The field ration as used differed from that proposed by the food and nutri- 
tion section in only two particulars, the presence of dry beans and fresh potatoes. 
In lieu of these it was proposed that there be canned baked beans, but no 
40081°— 26t 43 
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potatoes, this recommondation being based upon the opinions of the officers 
most eoneerned in manj' of tlie comljat divisions, whose unanimous feehng 
was that the field ration must not contain perishable components and that it 
should consist of articles ready for immediate use.' On this account it was 
felt that fresh potatoes and dry beans were not suitable. The statement 
accompanying the recommendation on the subject was as follows:* 

Whenever in battle it i.s impracticable to .serve liot meals regularly to troops from company 
kitchens or when other conditions may require it, the issue of tlie garrison ration to organi- 
zations concerned will be temporarily discontinued upon the orders of the C. O., and the field 
ration issued instead. As soon as conditions again permit its use the issue of the garrison ration 
will be resumed. The regulating officer will be notified in advance when replacements of 
field rations are needed, or when it is desired that organizations shall be supplied daily with 
the field instead of the garrison ration or when the issue of the garrison ration is to be resumed. 

In this connection the following comment was received from the Quarter- 
master Department upon the subject:" 

In my opinion, potatoes, fresh, should be the component article of the field ration and 
potatoes, dehydrated, the substitutive article. Fresh beef and fresh onions should also be 
added to the field ration, as fresh food is essential to the health of troops, and all nations 
make every effort to provide fresh Vjeef and fresh vegetables for their troops in the field. 
Sugar should also be made a substitutive article for issue in lieu of candy when the latter 
is not available. 

Reply to this comment was as follows:'" 

I do not agree with the point of view in regard to the field ration. It is understood that 
so far as it is possible all troops of the American Expeditionary Forces will be subsisted on 
the garrison ration, and that the field ration will be used only in forward positions where 
but little cooking is possible and where food can be carried to men occupying exposed posi- 
tions only once or twice a day. For that reason it was our judgment that the field ration 
should be almost wholly ready to eat and nonperishable. Four days' supply of the field 
ration are carried in divisional and regimental trains as reserve, and it is obvious that fresh 
beef or fresh potatoes have no place in such a ration. 

My criticism of the field ration, as approved by G. H. Q., would rather be that dehy- 
drated potatoes or other vegetables and dried beans and dried fruit, all of which require 
considerable time for prejjaration, should not be included. These articles were added at 
G. H. Q., and canned tomatoes, canned baked beans, contained in the ration as recommended 
by the chief quartermaster, were excluded. Additional sugar, in lieu of candy, would, 
it seems to me, be virtually useless in the field ration. Sweet chocolate should be the candy 
issued. 

The letter which was sent to the chief quartermaster, A. E. F., when the 
field ration was proposed contained the following ])aragraph, wliich was con- 
curred in by his office:" 

In open warfare and in some instances in trench warfare, where positions or approaches 
are particularly exjjosed, it is clear that the garrison ration, with its ciuarters of beef, potatoes, 
and other materials requiring the use of kitchens close to the positions, is not practicable. 
The efforts to use the marmite cans for carrying food forward prove in many, or even in most 
in.stances, to be unsuccessful; the marmites are too large and heavy and in practice food 
sours quickly in them. The u.se of the present marmite should be abandoned, and for trench 
use a squad can be substituted. 

Under such conditions all careful observers we have consulted agree that a ration made 
up chiefly of cooked and canned food, ready to be eaten without cooking when necessary, 
and nonperishable, must be used. This opinion is reached after consulting with many officers 
of the l.st, 2d, 4th, 26th, 32d, and 42d Division.s, after their service in the recent activity 
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nortli of Chateau Thierry and after personal observation of the conditions there. The 
most satisfactory provision for the conditions of the sort referred to is to modify the field 
ration now carried in field and supply trains by the removal of potatoes, dried fruit, dried 
beans, and bacon and addition of material which does not require preparation. Sucli food, 
with .solidified alcohol where needed, will make possible the feeding of the men satisfactory, 
while that is not possible under present arrangements. When a division is in active combat 
in open warfare, the whole division should be subsisted on the field ration, four day's supply 
of which is on the trains, these being replaced from the railhead, and tlie shipment of rations 
from depots being changed on telegraphic orders to field rations. As soon as the division 
is withdrawn it should change at once to the garrison ration. 

In railroad journeys by our trooj)s in France the Red Cross canteens added 
variety to the travel ration by providing hot foods at the stops. '^ Also in the 
latter part of the period during which troops were being transferred home a 
system of ration trains was developed by the Quartermaster Department, 
American Expeditionary Forces. '^ These carried roller kitchens mounted on 
flat cars; meals were cooked en route and served to the men at stoj)ping points. 
This plan worked so well that it was adopted generally for the troops trans- 
ferred from Germany to the coast and for those troops sent from Le Mans to 
the base ports.'* 

THE RESERVE RATION 

The following tables show the changes made in the field ration from time 
to time during the World War: 

Table 29. — The reserve ration, and as modified in the American Expeditionary Forces 
A. -trmy Regulations, 1913: 



CompoDent articles 



BacoD 

Or canned meat (corned beef) . 

Hard bread . 

Coffee, roasted and ground 

Sugar 

Salt 



Quantity, 


ounces 


12 


IB 


16 


1.12 


2.4 


. Ifi 



B. In General Orders, No. 18, H. A. E. F., July 28, 1917, this reserve ration was changed by increasing the sugar com- 

ponpnt to 3.2 ounces. 

C. In (leneral Orders, No. 17fi, O. U. Q., A. K. F., 1918; 



Component articles 


Quantity, 
ounces 


Substitute articles 


Quantity^ 
ounces 




16 
16 

16 
.75 
.16 
3.2 

1.76 
2 


Roast beef _ . - 










16 






16 






16 






16 


Hard bread 










Salt 








Soupcube(l) - - 




Solid alcohol - - . 









D. Trench reserve ration (kept in a metal box; 25 rations packed together): 



'^-pound cans hard bread - _. 50 

I -pound cans corned beef 10 

I-pound cans roast beef _ 5 

I -pound cans corned beef hash - 5 

I-pound cans salmon _ 4 



J4^-poiind cans sfirdines 4 

3.3-ounce rations sugar 25 

0.75-ounce soluble coflfee 25 

O.fiO-ounce salt -.. 25 

2-ounoe solidified alcohol 25 



In practice the iise of the reserve ration presented many difficulties. The 
loss of hard hread due to exposure, to weather, and to destruction hy rats, the 
tendency of the men to tlirow away the ration for lack of a suitable container 
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and the absence of unit size cans, all woi-e factors.* In the ration prescribed by 
General Orders No. 176, G. H. Q., A. E. F., 1918, bacon was eliminated in 
favor of canned meats because of the tendency to deterioration of the former, 
and tlie difficulty of cooking it under field conditions.' 

THE TRAVEL RATION 

Table 30 shows the travel ration which obtained when we entered the 
World War, and its modification in October, 1918: 

Table 30. — The travel ration, and as modified in the American Expeditionary Forces 
A, As laid down in Army Regulations: 



Component articles 


Quantity, 
ounces 


Substitute articles 


Quantity, 
ounces 


Soft bread-- 


18 

16 
g 

1.4 

1.12 

2.4 

.5 


Hard bread . - - 


16 


Corned beef 


Corned beef hash - . . . . 


12 


Tomatoes, canned- . 














Sugar - - .... 




Milk- 











B. As modified in General Orders, No. 176, 


. H. Q., A 


. E. F., 1918: 




Component articles 


Quantity, 
ounces 


Substitute articles 


Quantity, 
ounces 


Canned roast beef 


12 

16 
4 
8 
2 


Canned corned beef 


12 




Sardines . . . 


12 




Canned fish .. 


12 


Soft bread 


Hard bread 


16 


Beans, baked 






Tomatoes, canned . . 




Jam.. 




Coffee, roasted and ground 


1. 12 


Coffee, soluble - - 


.S 




2.4 
1 
.4 






Milk -- -- 




Tobacco -. 













SUMMARY OF CALORIC VALUE OF VARIOUS RATIONS ISSUED TO THE 
AMERICAN EXPEDITIONARY FORCES 

Table 31 summarizes the caloric value of the various rations issued to the 
American Expeditionary Forces. 

Table 31. — Summary of caloric value of the various rations, American Expeditionary Forces 



Protein, 
grams 



Fat, 
grams 



Carbohy-f 
drate. Calories 
grams 



A 



The garrison ration as issued: 

1. According to A. R. 1221, 19i;i 

2. Sample issue in .\. E. F. prior to O. O. 176 

3. G. O. 176 according to Cir. .57, O. C. Q. M., A. E. F., November, 1918.- 

4. O. 0. 176as issued to ,\rmy of Occupation, May 1, 1919 

5. The average issue under the daily automatic issue i>lan, May 21 , 1918 

6. The average issue under the daily automatic issue plan, November, 1918. 
The average issue under the daily automatic issue plan, .\pril 30, 1919... 

Front-Iiiie troops, -April 1 to October 31 

Front-line troops, November 1 to March 31 

For troops at hard labor in excess of 8 hours (75 men or less) 

For troops at hard labor in excess of 8 hours (75 men or more) 

B. The field ration: 

1. G. O. No. 18, G. H. Q., A. E. F., July 28, 1917 

2. O. O, No. 176, O. H. Q., November, 1918 

C. The reserve ration: 

1. A. R. 1221 

2. O. O. No. IS, O. H. Q., A. E. F., July, 1917 

3. O. O. No. 176, O. H. Q., A. E. F., November, 1918 - - 

D. The travel ration: 

1. Army regulations 

2. Q. O. No. 176, O. H. Q., A. E. F., 1918 



148.94 
133.39 
161.37 
154.57 



159 10 
159 54 
123.06 
132.26 



639.71 
507.49 
609.96 
605.82 



8. 
9. 
10. 

n. 



165. 55 
184.56 
168.85 
165.11 

112.88 
167. 75 

192.2 
192.2 
141.2 

141.34 
149.00 



123.6 
148.96 
129.94 
126.50 

236.44 
111.80 

232.4 
232.4 
87.2 

72.0 
84.40 



857.06 
657.06 
655.25 
632.60 

541.63 
615.3 

389 5 
393.5 
421.8 

376 07 
469.80 



4,706 
4,109 
4,303 
4.345 
4,143 
4,0(7 
3,882 
4,517 
4.825 
4.596 
4,450 

4.8M 
4.2M 

4.090 

4,147 
3,129 

2,803 
3,247 
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CALORIC VALUE OF THE RATION AS AFFECTED BY METHODS OF MESSING 

In considering the ration of any army it is almost impossible to draw 
conclusions as to its adequacy, both as to quality and quantity, from a mere 
comparison of tables and calories. The method of issue, the efficiency of the 
cooks, and the watchful care of the company commanders had much greater 
effect upon the number of food units that reached the stomach of the soldier 
than the ration articles themselves considered solely as calories. Practically 
no opportunity was given to the food and nutrition section for making detailed 
studies in France of the actual food consumption of any body of troops over a 
period of time, as was done in the United States. From a practical viewpoint, 
knowing the garrison ration values and concentrating efforts on a small gar- 
bage pail and appetizing cooking, it was possible to estimate very well whether 
the men were or were not getting sufficient nourishment. In one case, how- 
ever, the commanding officer of a large camp in the Services of Supply, after 
the armistice, requested a special study of his mess with a view to determining 
its adequacy and to reducing possible waste. The figures from this investiga- 
tion are given to illustrate how the method of messing affects the caloric value 
of a ration rather than as an example of what the troops as a whole did with 

the ration.' 

Table 32. — Study of a single mess and its food consumption 

[.\verage number of men fed, 4,1671 



Food supplied per man per day _ 

Percentage composition of food - - - 

Calories per man per day 

Food wasted per man per day, in calories- 
Supplied 

Food consumed per man per day 



Protein 



349 
14.3 



Calories 



Fat, cal- 
ories 



3,855 

410 

3,855 

3,445 



1,303 
33.9 



Carbo- 
hydrate, 
calories 



2,003 
51.2 



STUDY OF WASTES 





Pounds 


Five-day 
period, 
calories 


Per cent 


Edible waste: 
Dining hall 


10, 179 
3,606 


7, 219, 679 
2, 536, 644 


9. 1 




3.0 






Total 


13,784 


9, 756, 323 


12.1 






Inedible waste: 
Bones 


1,338 
6,55 
255 
222 

4,093 






Onion peels 































The loss from careless potato peeling alone presented a case for action. 
In one instance 4,578 pounds of potatoes were peeled, with 2,099 pounds of 
waste. On a subsequent day 4,547 pounds of potatoes were prepared under 
the special direction of a sergeant, with the result that there were only 1 ,409 
pounds of peelings, or a saving of some 700 pounds of edible potato. This 
experience illustrates the danger of drawing conclusions as to what actually 
reaches the individual by studying tabulated ration values alone. 
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nations of several foreign armies durino; the World War arc presented for 
comparison in the following tables. These tables should be eonsidered while 
holding in mind the points mentioned in the preceding paragraph. 



Table 33. 



-The French Army rations (French figures) 
BEGINNING OF WAR 





The strong ration " 


The normal ration » 




Grams 


Pro- 
tein, 
grams 


Fat, 
grams 


Carbo- 
hy- 
drate, 
grams 


Calo- 
ries 


Grams 


Pro- 
tein, 
grams 


Fat, 
grams 


Carbo- 
hy- 
drate, 
grams 


Calo- 
ries 


Hard bread ... 


700 
.■iOO 
100 
20 
32 
24 
30 


45 
72 
14 


1 
4 


1 
72 
1 


1 
14 


365 

64 

31 
3 



1,705 

1,000 

339 



127 

25 

14B 


700 
400 
60 
20 
21 
16 
30 


45 
57 
8 



4 


1 
58 
1 


1 
14 


365 


39 


20 
2 



1,705 


Fresh meat 


800 


Dried vegetables or substitutes 

Salt - 


203 



Sugar -. . _ . 


83 


Coffee 


17 


Bacon 


146 






Total 




136 


89 


463 


3,342 




114 


75 


428 


2,954 







ON FEBRUARY 3, 1916 





700 
450 
100 
20 
32 
24 


45 
65 
14 


1 


1 
65 
1 



14 


365 


64 


31 
3 



1,705 
900 
339 

127 
25 
146 
320 


700 
400 
60 
20 
21 
16 
30 
«250 


45 
57 
8 



58 



365 
58 
39 

20 
2 



1,705 




800 


Dried vegetables or substitutes 

Salt 


203 



Sugar 





83 





4 


1 
14 


17 




30 4 


146 


Wine 


«375 




212 




















Total 




129 


82 


463 1 3. .562 




114 


75 


426 


3,166 











Hard bread 

Fresh meat 

Dried vegetables or substitutes. 

Salt 

Sugar 

Coffee --- 

Bacon 

Wine 

Brandy (in bivouac) 



Total. 



700 

450 

100 

20 

48 

36 

30 

•375 

'62 



365 


64 


47 
4 




1,705 


700 


45 


, 


365 


900 


400 


57 


58 





339 


60 


8 


1 


39 





20 











191 


32 








31 


37 


24 


1 


1 


3 


146 


30 


4 


14 





320 
187 


'260 
• 62 




















3, 825 




115 


75 


438 



1,705 
800 
203 

127 
25 
146 
212 
187 



3.405 



• The strong ration is that of the zone of advance. The normal ration is that of the troops of the rear and line of com- 
munication. 

*• By order of the commander in chief of the armies the normal ration can be increa.sed as follows; 2.V50 grams fresh 
meat: 8-16 grams sugar; 6-12 grams colTee; 20-40 grams vegetables or rice. This is in the zone of the armies. 
' Cubic centimeter. 
** In addition to the ration, each man received 0.35 francs per day to purchase supplementary food. 

• In practice only fiOO grams bread and 400 granus meat actually were issued in the strong ration and 600 grams bread 
and .300 grams meat in the normal ration. The diircrenee represented 20 centimes, which was used for local purchase of 
food. 

In considering the British ration tables it must be borne in mind that 
during a large part of the war of 1914-1918, Great Britain was faced with an 
ever-increasing scarcity of food. In her home ration there was a steady reduc- 
tion in quantity issued, while increasing measures were taken to conserve the 
food actually supplied. Rewards for food salvage, a supervision of menus from 
the headquarters of the Quartermaster General, and other economy measures 
made for an extremely efficient system of food saving in the home camps. So 
efficient was it, in fact, that our own troops, who were used to much greater variety 
of food and w^ho had not felt the necessity for conservation to any marked 
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ext(>nt. oxperi<>nc(Ml K'-oat didiciilty at fii-st in the Enjjlish camps. A])n>acl, 
Eiiglaiul provided a much more liberal allowance, thoiip;li even there it was less 
than the American ration. Also, as may be seen from tlie tables, tlic En^jiish 
worked out a much more careful systena of increases for labor organizations 
tliuii was in force for a time in our Army.' 

Tablk 34. — The Britiah Arnuj rulionx {liritixh figiirex) ' 

K. FIELD RATION 



(^omt>oiu'!it artifli'S 



Frozen meat-- 

Pnw*r ved meat - 

Meat and vegetable ration- 
Pork and tseans 

Bread - 



Biscuits . . 

Rice 

Oatmeal. 
Bacon. 



Butter 

Cheese 

Fresh vegetables 

Or dried vegetables . 
lam 



Tea. 

Sugar .I.".''^II-I 

Or sugar, when sweetened condensed millc is served 
Condensed milk, unsweetened .. 
Salt. " " " 



Pepper 

Mustard 

Pickles 

Tobacco or cigarettes . 
Matches, 2 boxes. 

Lime juice 

Rum 



Total. 



Weight 



Ounces 



8 
3 

IV; 

»/- 
12 

2. M 

I 

1 

8 

1 

2 

8 

2 

2 
.5 

2.6 

2 

1 

.25 
.01 
.01 
.42 
.28 

.01 
.01 



Grams 



227 

85 

20 

65 
340 

7,5.4 

28 

28 

65 

28 

57 
227 

57 

57 

14 

71 

57 

28 
7 
.3 
.3 

12 
8 

.2 
.3 



Protein, 
grams 



34 
21.7 

.93 

4.4« 

27.2 

7. .M 

2.24 

4.51 

8.07 

.28 

14.25 

1.7B 

13.6 

.34 



Fat, 
grams 



34 
19.1 

.87 

1.S3 

4.08 

.75 

.84 

2.02 

.■il 

23.8 

)7. 1 

.22 

1.85 

.05 



Carbo- 




hydrate, 


Calories 


grams 







519 





287 


1.11 


163 


12. 75 


86 


178. 5 


881 


«).« 


299 


22. 1 


103 


18. « 


114 





.507 





221 


i.43 


218 


11.89 


195 


34 


203 


28.5 


120 


69.6 


284 


.•>5.8 


228 


3.14 


47 



B. THE LINE OF COMMUNICATIONS R.\TION 



Froten meat 

Preserved meat 

Meat and vegetable ration. 
Port and beans. 



1.5 

IV: 



Bread ! '~.V//^/^/^//S/^/S"//SS'^^^S^"//^S-\ 10.5 



Biscuits . 

Rice 

Oatmeal 

Bacon ' '\ 

Oleomargari ne \ "_ 

Cheese -.I.-I1"^I.'"'I 

Fresh vegetables, or 

Jam 

Tea 

Sugar ..W. 

Or sugar, when sweetened condensed milk is served 
t ondensed milk, unsweetened . 

Salt 

Pepper 

Mustard 

Pickles ."'II' \ 

Tobacco or cigarettes \ 

Matches. I box. 

Lime juice 

Total... 



2.33 

2 

1 

3 

I 

1 



.25 
.01 
.01 
.42 
.28 



198 

43 

20 

65 
208 

66 

57 

28 

85 

28 

28 
227 

57 

U 
■ 28 

14 

28 
7 

.3 
.3 

12 
8 



29.75 

10.08 

.il3 

4.49 

23.8 

fl.fil 

4. .V> 

4.51 

8.07 

.33 

7.1 



■iSt. 75 

». .Vi 

.87 

i.ta 

3. ,58 

.66 

1.71 

2.02 

51 

23.5 

8.5 

.22 

.05 



2.68 I 





(I 

I. II 
12. 75 
l.V>. 5 
.56.2 
45 
18.9 





. 7 
11.89 
28.5 



27.9 
13.9 I 
3.14 



C. THE IRON RATION 



4,032 



455 
133 
163 
S6 
772 
263 
205 
114 
507 
220 
109 
195 
120 



114 
57 
47 



3,503 



Preserved meat 


12 
16 
.5 
2 


340 

454 

14 

57 


86.8 
45.4 


76.5 
4. .54 



386 

"«.8 (" 


— 


Biscuits 




Tea ; - 


1,810 


Sugar 






228 


Total _ 






132.2 


81.04 


441. g 
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T.^BLE 34. — The British Army ratiotis (British figures) — Continued 
D. THE TRAVEL RATION 



Component articles 


Weight 


Protein, 
grams 


Fat, 
grams 


Carbo- 
hydrate, 
grams 


Calorics 


Ounces 


Grams 




g 


255 
340 

57 
42 
57 
85 
14 
28 


65 
34 


.17.4 
3.40 




800 


Biscuits — 


12 
2 


289 
55.8 


),3,'i6 
228 


Or sugar, when sweetened condensed milk is served 1.5 






41. 9 ' 271 




2 
3 
.6 
1 


14.25 
.51 


17.1 
.07 


1. 43 218 


Jam ._ 

Tea - -.. 

Condensed milk - . 


42.8 


180 


2.68 


2.6 


3.14 


47 


Total . 








116. 44 


80.87 


392.17 


2,829 











E. SCALE OF INCREASES 



Group 


I 

Component articles and substitutes 


Weight 


Protein, 
grams 

17.0 
21.7 
9.0 
7.1 
4.51 
6.42 

9.0 
13.5 
7.1 
9.0 
1.05 
1.08 


Fat, 
grams 


Carbo- 
hydrate, 
grams 


Calories 


members 


Ounces 


Grams 








4 

3 
4 
2.5 

1 
2 

4 
6 
1 

4 
H 


114 

85 
114 
71 
28 
57 

114 
170 

28 
114 

7 


20.4 
19.15 

1.36 
.71 

2.02 
34.2 

1.36 
2.04 
8.5 
1.36 
1.82 
.21 




260 








267 


I 




59.5 
60.4 
18.9 


293 






283 






114 






340 


II 


^Pork and beans (H tin). 
Bread . . 


59.5 
89.2 
.7 
59.5 
2.10 
2.28 


293 




/Bread . - _ 


439 




iCheese _ . - 


109 




Bread - .. 


293 


IV^ 


Cocoa .- 


30 




Or 0x0 cubes (1 cube) - 


16 






H 

2 






V 




21 

.■)7 






20.8 
4.56 
4..'>6 
2. 10 
.63 

29.74 
2.28 


84 






2.16 
2.16 
1.05 
.53 

4.5 
1.08 


.42 
.42 

1.82 
.52 

.68 
.21 


32 




Or Oxo cubes (2 cubes) 


32 


VI 




m 

2 


7 


30 






9 




Or cocoa and milk (H tin). 
/Bread . 


57 


146 






16 













UNITS ENTITLED TO INCREASE 

a. Heavy artillery draw VI twice weekly during s[>eoial operation winter months or daily during severe weather. 
6. All men of the line of communications may draw bread and meat on field ration scale when on hard labor. 

c. Railhead or anuimnition dumps draw IV when employed four hours or over between 9 p. ni. and 6 a. ni. 

d. Men waiting for trains draw V and VI. 

e. Men in the trenches may draw V daily. Scale VI may be drawn twice weekly during winter months or daily 
during severe weather on authority army commanders. 

/. Line of connnniiications men on night duty may draw IV when working four hours or over between 9 p. m. and 
6 a. m. 

g. Men of field butcheries and bakeries draw line of communications ration with bread and meat on the field ration 
scale. 

h. Railway troops when working over eight hours draw I. AVhen working at night for four hours and over between 
p. in. and fi a. m. draw IV. When both V and VI are drawn no bread is allowed in IV. 

J. Road construction companies draw field ration with IV for night work. 

;. Quarry companies draw field ration with IV for night work. 

jfc. a. II. Q. intelligence wireless draw IV for night work. 

/. Canadian forestry companies on line of communications draw siiecial ration. In army areas, forestry companies 
draw ration plus II when working over eight hours. British forestry parties on line of communications draw line of com- 
munications ration plus bread and meat— field ration plus II for over eight hours. British forestry outfits in army areas 
draw field ration plus II for over eight hours. 

m. Women of Q. M. A. A. ('. on night duty between 9 p. m. and a. m., draw VII. 



IN THE AMERICAN EXPEDITIONARY FORCES 



681 



Table 34. — Tlie British Army rations {British figures) — Continued 
F. EQUIVALENTS 



Component article 


Ounces 


Substitute article Ounces 




16 

16 
4 

a 

1 
1 

8 






Or meat and vegetable ration (1 tin). 
Or pork and beuns (24 tins). 


Bacon: 
















Fresh vegetables 


r honey '^^ 

Dried vegetables 2 







O. SUBSTITUTES" 



Component article 


Ounces 


Substitute article 


Ounces 


Frozen meat 


16 
1 

4 


Rabbit . 


8 


Preserved meat 


Sardines . ... 


1 




Or tinned herring 


2 




Or veal loaf 


1 






4 






6 




Dried milk 


H 


Cheese 


1 

2 

IM 

1 

6 


Veal loaf- 


1 






)4 


Tea 


Coffee... 


1 




Chestnuts 


1 






H 




Orange (1). 




Pickles 


H 






1 


Froien meat 


British-made frozen sausage (when available) 


6 







' In the British Army, substitutes are always forced issue. 



H. CHANGES IN THE BRITISH FIELB RATION SCALE 



Component articles 


Original 
scale 


October, 
1915 


April, 
1916 


January, 
1917 

16^ 
12 
16 
12 
4 
2 
8 
2 

(') 

3 
(•) 


July, 
1917 


January, 
1918 


Total 
reduction 




20 
16 
20 
12 

4 

3 

8 

2 

H 

4 

(•) 

3 
(•) 


16 
12 
20 
12 

4 

3 

g 

2 

H 

4 
(') 

3 
(•) 


16 

12 

20 

12 

4 

3 

8 

2 

H 

3 

(') 

3 
(•) 


16 

9 
16 
10 

4 

2 

8 

2 
% 

3 

1 
H 

tJd 
t1, 

• 1 

1 


16 

9 
16 
10 

4 

2 

8 

2 

3 

2 

1 

t5. 
"1 
1 


4 


-Meat, preserved 


^ 


Bread 


4 


Or biscuits . 


2 


Bacon 





Cheese. . . 


1 


Fresh vegetables ... 





Or dried vegetables.. 





Tea .. . 


H 


Jam 


1 


Butter . . 


(') 


Sugar*' 





Oatmeal 





Rice 





Salt 


'A 

J. 

1 


t 
'A 

1 


1 


A 
• 1 

1 


K 


Mustard 


A 




.'tf 














* An extra until Jan. 7, 1917. 

' 2 ounces three times weekly. 

* When sweetened condensed milk is served, the sugar is 2}^ ounces only. 

• Three times weekly. 
/Tin. 

• Ounce. 
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Table 34. — Tlie British Arnni rations (Brilinli fifjtiicx) — Continued 

I. CUANQES IN THE nKITI.SH LIKE OF COM.VI INK'ATIONS RATION SCALE 



Component articles 



Meat, fresh or frozen.. 

Meat, preserved 

Bread 

Or biscuits 

Bacon 

Cheese 

Fresh vegetables 

Or dried vegetables... 
Tea 



April, 

1917 



14 

3 
2 



Julv, 
1917 



Total 
reduction 



12 

6% 
14 

m' 

3 
2 



Component articles 



Jam 

Margarine 

Sugar 

Rice 

Salt 

Mustard 

Pepper. 

Milk, evaporated 
Pickles, weekly,. 



April, 
1917 



3 

1 
2 
t 

'a 



July, 

1917 



Total 
reduction 



1 

2 
2 
H 

T05 

1 
1 








J. CHANGES IN THE BRITISH HOME RATION SCALE 



Component articles 



Bread 

Meat 

Tea 

Sugar 

Salt 

Popper 

Mustard 

Jam 

Bncon 

Cheese 

Fresh vcgetnbles 



Original 
scale 


Aug. 
22, 
1914 


Sept. 
21, 
1914 


20 


20 


20 


20 


16 


16 


H 


Vb 


H 


3 


3 


2 


H 


H 


'A 


A 


A 


A 


A 


A 


I't 


4 


4 


1 


4 


4 


2 


3 


3 


1 


8 


8 






May 
22, 
19 IS 



Dec. 
4, 

1915 



16 
16 



16 
16 



Feb. 


Nov. 


Mar. 


Jan. 


Feb. 


13, 


4, 


I, 


28, 


4, 


1916 


1916 


1917 


1918 


1918 


16 


16 


»14 


14 


il4 


12 


12 


12 


8 


10 


H 


'A 


'A 


% 


'A 


2 


2 


2 


1 


n 


'A 


a 


'A 


H 


H 















































2 


2 


2 


1 


2 

































Total 
reduc- 
tion 



6 
10 
K 
1! 

Vt 

A 

4 
2 



* Boys under 19 continued receiving the 1916 ration. 

' Boys under 10 continued receiving extra 2 ounces of bread. 



Table 35. — The German Army rations {French figures) i 

A. NORMAL WAR RATION 



Articles 


Orams 


Protein, 
grams 


Fat, 
grams 


Carbo- 
hydrate, 
grams 


Calories 


Bread ._ 


750 

600 

400 

375 

200 

200 

125 

2.50 

150 

1,,500 

200 

1,200 

1,200 

1,200 

4,50 

1.50 

BO 

25 

25 


50 
46 
36 
.54 
27 
53 

9 
14 
11 
20 
22 
14 

7 

5 
2 
12 

1 


3 

22 

32 

54 

83 

16 

2 

1 

2 

1 

1 

2 

1 

3 

2 

1 

1 

1 


397 

360 

279 



0. 

91 
42 
106 
230 
137 
.53 
25 
36 
22 
10 
35 
3 


1,886 




1,890 




1,600 


Meat, fresh or frozen . . 


750 


Or meat, smoked . .. .. 


891 


Or meat, preserved . .... 


285 


Or rice 


432 




247 




499 




1,040 




670 


Fresh cabbage . 


301 


Or fresh cucumbers 


142 


Or pickles 


208 


Or sauer kraut 


134 


Or dried fruits . .. 


415 


Roa.sted vegetables 


201 


Coffee, roasted 


26 


Salt 












.\verage . . 




101 


72 


419 


2,850 









■ Troops at I.fKK) m. altitmle receive tip to l.(XX) grams bre:id. 
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Tablk 35. — The (li'rman Arntij rations {French figiirea) — Continued 
n. WAR RATION'S OCTOBKR. 1917 



Articles 


Grams 


Protein, 
grams 


Fat, 
grams 


Carbo- 

hs-drate, 

grains 

397 

279 

















109 

112 

112 

112 

42 

230 


Calories 


Bread 


"750 
40O 
250 
150 
l.V) 
600 
100 
300 
200 
250 
150 
150 
150 
150 
2,50 
1,500 
300 
250 
200 
1.50 

,50 

66 

65 

65 
125 
125 
100 

25 
5 

25 

17- 

25 

25 

.4 
25 


50 
36 
36 
20 
40 
60 
50 
57 
2« 
32 

20 


3 
32 
36 
62 
12 

so 

» 
3 
15 
19 
3 
3 
1 
3 
1 
1 


1,886 


Or biscuits with eiips 

Meat, fresh nr frozen ,.. 

Meat, smoked 

Or meat, preserved 


1,600 
,500 
668 
289 
343 




310 


Fish, salted 


278 


Or fish, smolced ..- 


258 


Herring, pickled - 


322 


Riw 


519 




553 


Or liC Molina... . 


529 


Or barlev tlivkes _. 


5.52 


Or dried vegetables 


247 




l.OJO 


Potatoes, dehvdrated 














Or noodles 


22 

2 
10 


1 

10 

19 

1 

21 

1 



4 


1 

1 

1 

52 

,58 

22 

56 



24 

1 



6 


137 

10 

,30 









30 

2 

3 

1 

9 

1 

71 

16 

23 


670 




415 


Or roasted vegetables.. - 


167 


Butter 


489 


Ortard 


549 


Or pork .... 


254 


Or sausage, canned. ... 


618 


Or marmalade fruits . ... 


332 


Or cheese . .. 


327 


Coffee, roasted . 


26 


Or tea 


5 


Or cocoa . 


118 


Eau de Vie . 


299 






2S4 


Sugar.. 





" 


64 




94 


Salt 












1 






2 


11 












107 


7fi 


510 


3,490 









" Troops at 1,000 m. altitude receive up to 1,000 grams bread. 

C. IRON RATION 



Bread. 


' 750 
400 
200 
200 
200 


.50 
36 
29 
27 
22 


3 
32 
29 
83 

1 


397 
279 


1,886 




1,600 
400 








891 


Noodles -- .. - 


137 


670 


Pickles 






125 

50 

.50 

50 

'■125 

' 100 

25 

■13 

''25 

l/"' 
25 
25 
.4 


I 
1 
7 

'1 

■■21 

1 



'4 


40 

44 

17 



'24 

1 



'6 


80 



'80 

'2 
3 

'1 

<9 

16 
23 


346 


Butter. . 


376 


Orlard 


422 


Orpork 


195 


Marmalade . . 


■332 


Or cheese ... 


'327 




26 


Or tea .. .' . 


'3 




'118 




299 








64 








94 


Salt 








Pepper 








1 
















153 


196 


674 


5,581 









• Troops at 1,000 m. altitude receive up to 1,000 grams bread. 

* Supplementary. 

c Calculated according to our standards. 
•^ In lieu of 25 grams roasted coffee. 
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Table 35. — The German Army rations (French figures) — Continued 

D. RATION EFFECTIVE OCTOBER, 1917 



Articles 


Grams 


Protein, 
grams 


Fat, 
grams 


Carbo- 
hydrate, 
grams 


Calories 


Bread. 


600 
250 
LW 
150 
600 
400 
300 
250 
260 
200 
126 
126 
125 
125 
260 
150 
300 

60 

50 

200 

1,200 

1,200 

1,200 

1,200 

450 

125 

400 

250 

600 

60 
'55 
'55 
'55 
125 
126 
7 

10 
2 

16 
6 

17 

25 

25 
.4 

25 

20'^' 


40 
36 
20 
40 
60 
50 
57 
32 
32 
71 

9 
12 
11 
12 
14 
11 

4 


3 
36 

67 
12 
8 
9 
3 
19 
19 
2 
2 
3 
1 
3 
1 
2 



319 



















91 

94 

93 

94 

42 

106 

46 


1,509 


Meat, fresh or frozen ... 


500 




668 




289 




343 




310 


Or fish, salted -- - . 


278 




322 




322 


Or codfish, salted . . 


333 


Rice .- 


432 




460 




441 




460 




247 




499 




208 






Or potato flakes . - 












22 
13 
14 
7 
3 
5 
2 


1 
1 
2 
1 
3 
2 
1 


137 

87 
53 
25 
36 
22 
80 


670 




418 




301 




142 




208 


Or sauer kraut .- 


134 




346 


Or salted spinach, cabbage, cauliflower or red cabbage, carrots. 

Or beans, jwtted 














7 
•12 

1 
8 
19 
1 
I 


3 






• 1 
44 
49 
19 
66 

2 


4 




26 
•35 





80 

1 

6 
3 

16 

23 


139 




•201 


Butter 


414 


Or lard . . . .... 


464 


Or pork ..... 


215 


Or sausage, canned ... 

Or marmalade fruits 


618 
332 


Or cheese 

Coffee, roasted 

Or tea.. .... 


22 
10 
2 


Or cocoa 


71 




13 




64 




94 


Salt... .. 
















1 








2 


11 


Oil, edible- 




45 



423 


Flour... .. ... 


2 


15 


390 






.\verage , . . 




98 


78 


439 


2,985 







• Calculated according to our standards. 
' Sixty-five grams on the Eastern Front. 



Table 36. — Summary and comparison of rations oj armies ' 
A. CALORIC VALUES 





At beginning of war 1918 


Nationality 


Field 
ration 


Line of 
commu- 
nications 


Reserve 


Field 
ration 


Line of 
commu- 
nications 


Reserve 


United .States (.\merican figures) . 


4,871 
3.345 
4,193 
3,490 


4,109 
2,954 
3,623 


4,090 


4,258 
3,793 
4,032 
2,985 
3,443 
3,563 
3,362 
3,779 


4,303 

3,481 
3,603 


3,125 








3,106 


3,105 






f.ermanyjpritish figures 






3,809 
2,723 
2,733 
3.225 






4,439 
3,131 


4,439 
3,131 
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Table 36. — Summary and comparison of ratioiii! of armies — Continued 

B. AMOUNT OF PROTEIN, FAT, AND CARBOHYDR.\TES IN THE FIELD RATIONS, 1918 





United 
States 


France 


England 


Germany 


Italy 


Belgium 


Portugal 


Protein, grams 


167.75 
111.8 
615.3 
4,258 


129 

109 

491 

3, 793 


117.35 

16.5. 49 

433. 63 

4.032 


98 

78 

439 

2,985 


145 

48 

588 

3,563 


120 

102 

438 

3,362 


173 


Fat, grains 


90 




444 




3,779 






C. AMOUNT OF PROTEIN, FAT, AND 


CARBOHYDRATES IN THE LINE 
RATIONS, 1918 


OF COMMUNICATIONS 



Protein, grams :.._ 161.37 

Fat, grams I 123.06 

Carbohydrates, grams 609. 96 

Calories (from tables) ! 4,303 



115 


10,5.01 


(?) 


88 


106 


101 


136.60 


(?) 


34 


69 


449 


362. 59 


(?) 


484 


391 


3,481 


3,503 


(?) 


2,723 


2,733 



143 

79 

379 

3. 22S 



BASE AND ACID CONTENT OF THE GARRISON RATION 

In view of the relatively high protein character of our Army ration, consid- 
erable thought was given by the food and nutrition section to the question of 
the fruit and vegetable content of the ration. The following table gives the 
calculated base and acid content of the ration as prescribed in General Orders, 
No. 176, G. H. Q., A. E. F., 1918, and calculated from Sherman tables.' 

Table 37. — Acid and base content, garrison ration, General Orders, No. 176, G. H. Q., A. E. F., 

1918 





Per cent 


Amount 


Excess 
acids 






Ounces 


Grams 


base 


Beef.. 


60 
20 
20 
85 
6 

4.5 
3 

1.5 
100 
100 

50 

50 

70 

20 

10 

30 

20 

10 

10 

30 
100 
100 
100 

50 

.50 
100 
100 
100 

50 

50 
100 
100 


12 

2.4 

3.2 
13.6 
.96 
.72 
.48 
.24 
.08 

4 

1 

1 
14 

4 

2 
.9 
.6 
.3 
.3 
.96 

1.12 

3.2 

1 

-.OS 

•.08 
.64 
.02 
.014 
.5 
.5 
.014 
.8 


340 

68 

91 

386 

27 

20 

13 

7 

2 

113 

28 

28 

397 

113 

57 

25 

17 

8 

8 

27 

31 

91 

28 


22.5 
2.8 
8.2 

27.2 
2.6 
1.0 
1.5 

o' 
















Flour 























22.4 


Rice . - 


2.6 
1.4 










22.7 






7.5 






3.1 






.9 






3.5 






1.4 






1.6 


Sirup 










Coffee . - 










Milk .- 


1.2 


Vinegar 
















Pickles 


3 

18 





Salt 










Spices 







Butter 


14 
14 





Oleo - . 







fl 


Candy .. . 


23 











70.5 
6.2 


64.3 
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This tal)lo shows tluvt if the ration is actually eaten as planned it seems 
safely within the range outlined by Sherman as neutralizable by the ammonia. 
"If an excess of acid-forming elements be permitted it would seem that the 
excess should not exceed 25 imits (the e<juivalent of 25 c. c. normal acid) per 
man per day.' It is at the same time obvious that any failure to maintain the 
bean, vegetable, or fruit ration would resiilt in a verj^ marked change in bal- 
ance. The issue, for example, of sirup in place of fruits represents a physio- 
logical danger. 

FOOD CONDITIONS ON TRANSPORTS 

It was inevitable that during the movement overseas of large bodies of 
our troops in every type of vessel some difficulties were experienced with 
regard to feeding the men en route. Many of these difficulties were due to 
the construction of the ships used, few of which were built with the view to 
messing such great numbers of third-class passengers. Other troubles resulted 
from limited knowledge on the part of many concerned regarding Army affairs 
in general and life on transports in particular. Experience has shown that 
many of the embarrassments were such as could be remedied by recjuiring more 
detailed contracts with the owners of chartered transports and by furnishing 
to commanding officers of troops and to mess officers more explicit information 
regarding the contracts and the methods of procedure if the food proved 
vmsatisfactorj'. Little or no complaint was made regarding the feeding of the 
officers and men on transports operated by the United States Navy, and very 
little regarding the messing of officers on commercial transports. Practically 
all the complaints related to enlisted men on commercial transports. '^ 

Investigations were made by officers of the food and nutrition section of 
the Medical Department, American Expeditionarj' Forces, relative to mess 
conditions on transports at Liverpool, Le Havre, and Brest, during September 
and October, 1918. The information gained thereby was brought to the 
attention of the chief of the Army Transport Service of the American Expedi- 
tionary Forces. The principal items noted in these investigations were as 
follows: "■' 

There appeared to be no definite ration prescribed in the contracts under 
which the United States Army chartered or used the vessels, or, if there were 
any defined allowances, the commanding officers of troops were not informed 
regarding them. There was, therefore, no specific basis upon which the com- 
manding officer of troops could demand a definite cjuantity of food. Enlisted 
men went as third-class passengers and their meals were based largely on menus 
in vogue for emigrant passengers in time of peace, possibly reduced somewhat 
by the world food shortage. In accordance with the so-called "budget system," 
which was in effect on some vessels, certain money allowance was provided by 
the steamship company for buying food during a voyage. Such saving as 
could be effected was used, wholly or in part, as a bonus, being prorated among 
the mess stewards and galley forces. This system encouraged close feeding. 
The meals were often unsatisfactory and led to serious complaint, much of 
which was very well founded. In some instances there was insufficient food, 
poorly cooked, not well seasoned, and carelessly served. The galleys and 
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messing spaces were often unsanitary. In addition it became a practice on 
some vessels for the crew to sell food and sometimes wine at verj^ exorbitant 
prices to the men. The messing force was often inadequate and inexperienced, 
us a result of the circumstance that most of the regular personnel had gone into 
one or another of the allied armies, leaving only young boys and less able-bodied 
men available.'" 

Several general recommendations were submitted by officers who made 
these investigations, the main features of which were as follows:'" It was rec- 
ommended that contracts governing the use of chartered vessels specify a 
definite ration with given daily quantities of the various food components per 
man and that the commanding officers of troops be furnished copies of this 
schedule and directed to see that the articles were actually supplied; also that 
the messing of troops on the vessels which rendered unsatisfactory service be 
taken over by the ITnited States Government and operated on a ration basis 
by either Army or Navy personnel. It was further recommended that the 
mess officer for troops be an individual of as high grade as was available, that 
he be given ample commissioned personnel to assist him, and that, upon the 
completion of the voyage, he be required to submit a detailed report of all 
particulars relating to messing, one copy of which report would remain with 
the vessel available for the mess officer on the next succeeding voyage, the 
other copy being sent to the general superintendent of Army Transport Service 
at the port of embarliation. The reason for the latter recommendations lay 
in the fact that the importance of the mess officers' duties were usually under- 
rated, and an officer of junior rank, without proper assistants, was commonly 
selected; the reports rendered were usually perfunctory and gave little infor- 
mation that would be of use to mess officers on succeeding voyages. 

The armistice followed so closely upon the submission of these recommenda- 
tions that there was scarcely time for any of them to be put into force while 
commands were being sent abroard. The investigations, however, and the 
complaints that had been made by troops, had a very noticeable effect in bring- 
ing about a definite improvement, so that by the time the armistice was signed 
practically no further complaints were being received relative to selling food 
and wine, or to unsanitary conditions in the galleys; however, some complaint 
relative to food shortage, to poor cooking, and poor serving pei-sisted.'" 

As soon as troops stopped arriving ovei-seas, and the movement back to 
the United States began, the matter was again taken up by the Medical Depart- 
ment to insure the proper feeding of our troops on their homeward voyage. 
A food and nutrition officer, on duty with the American Expeditionary Forces 
in England, was directed by the commanding general, Base Section No. 3, 
A. E. F., to make arrangements with British steamship companies relative to 
the feeding of our troops during their transportation to America." 

In the coui-se of these arrangements, conferences were had with representa- 
tives of the British steamship companies concerned; and, later with the victual- 
ing superintendents.'* The establishment of an ample ration on British boats 
resulted, the scale of rations as agreed upon for United States troops en route 
from Liverpool to the United States being as follows:'" 



688 



SANITATION 
CUNARD STKAM.SIIIP CO. 





Article 


Ounces 




Article 


Ounces 






.- 16 

• 4 

17 

1 VA 

---J 19 

-, , 2'A 




iH 






n 


Bread 


Jam 






1 




Milk 


2)i 


Sugar - 

Dried fruits 




a 


Coffee - - 


IH 


Pickles 




2 







ALFRED HOLT & CO. 



Article 


Ounces 


Article 


Ounces 


Meats 


16 

4 
17 

VA 
19 

2Ji 

IH 

2 


Pe:is and beans ., ._ 


i% 




Hice . 


IM 


Bread 


Jam 


2M 




Margarine 


1 


Potatoes 


Milk . - - 


2K 


Sugar 


Vegetables . , 


^ 


Dried fruits 


Coffee 


IH 


Pickles 











WHITE STAR LINE 



Article 



Butter 

Beef 

Fish (three days per week) 

Pork products 

Coffee 

Potatoes , 

Fresh vegetables 



Ounces 



2 
16 

fi 

2 

Ifi 

8 



Article 



Dried fruit 

Milk. 

Eggs 

Sugar 

Bread 

Oatmeal , . . 



Ounces 



3 
2 
2 
3 
16 
4 



PACIFIC STEAMSHIP CO. 

[Steamship Orea carrying United States troops, leaving Liverpool, November 23, 1919] 
Troops' Menu 



1*2 ounces cereal with milk. 
4 ounces bacon and eggs. 
Bread, I ounce butter. 
Coffee, sugar, etc. 



SUNDAY 

Macaroni soup. 
H pound roast beef. 
H pound vegetables and 1 pound pota- 
toes. 
H pound plum pudding and sauce. 



6 ounces cold meats. 
2 ounces cheese. 
2 ounces pickles. 
H pound fruit cake. 
Coffee, sugar. 



Bread, 1 pound; milk, 2 ounces; coffee, % ounce; sugar, including cooking, 3 ounces. 

MONDAY 



1!2 ounces cereal with sirup. 
8 ounces liver and onions. 
}i pound potatoes. 
Bread, I ounce butter. 
2 ounces jam. 
Coffee, etc. 



Barley broth. 

H pound corned pork. 

3 ounces beans. 

1 pound potatoes. 

2 ounces rice pudding and sauce. 



6 ounces sausage. 
Stewed fruit (3 ounces). 
Bread, 1 ounce butter. 
Sugar, etc. 



Bread, 1 pound; milk, 2 ounces; coffee, H ounce; sugar, including cooking, 3 ounces. 



IH ounces cereal with milk. 
6 ounces steak and onions. 
Bread, 1 ounce butter. 
Coffee, etc. 



TUESDAY 

Vegetable soup. 

^ pound roast mutton and sauce. 

^ pound vegetables. 

1 pound potatoes. 

2 ounces rice pudding and sauce. 



2 boiled eggs. 
Molasses cake, y^ pound. 
Bread, 1 ounce butter. 
2 ounces jam. 



Bread, 1 pound; milk, 2 ounces; coffee, H ounce; sugar, including cooking, 3 ounces. 
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PACIFIC STEAMSHIP CO.— Contininxi 
Troops' Menc— Continued 



112 ounces cereal with milk. 

4 ounces liver and 2 ounces bacon. 

la pound potatoes. 

Breiul, 1 ounce butter. 

bounces jam. 

Collee, etc. 



WEDNESOAV 

Macaroni soup. 
}4 pound boiled beef. 
}i pound vegetables. 
I pound potatoes. 
li pound fruit pie. 



6 ounces cold meat. 

2 ounces pickles. 

3 ounces stewed fruit. 
Bread, 1 ounce butter. 
CotTee, etc. 



Bread, 1 pound; milk, 2 ounces; cotfec, ^i ounce; sugar, including cooking, 3 ounces. 



I'a ounce cereal with milk. 
2 boiled eggs. 
Bread, I ounce butter. 
Coffee, etc. 



THVRSD.W 

Scotch broth. 

H pound roast beef. 

^2 pound vegetables. 

1 pound potatoes. 

2 ounces stewed fruit. 
1 ounce rice. 



Irish stew (fi ounces meat). 
^2 pound potatoes. 
14 pound fruit cake. 
Brea<i, 1 ounce butter. 
2 ounces jam. 
Coffee, etc. 



Bread, 1 pound; milk, 2 ounces; coffee, H ounce; sugar, including cooking, 3 ounces. 

FRIDAY 



Hi ounces cereal with soup. 

8 ounces flsh. 

}i pound jacket potatoes. 

Bread, 1 ounce butter. 

2 ounces jam. 

Coffee, etc. 



Pea soup. 

14 pound fresh fish. 

1 pound potatoes. 

I ounce rice pudding and sauce. 



y-i pound sausage. 
3 ounces stewed fruit. 
Bread, I ounce butter. 
Coffee, etc. 



Bread, I pound; milk, 2 ounces; coffee, H ounce; sugar, including cooking, 3 ounces. 



VA ounces cereal with milk. 
6 ounces liver and onions. 
l<2 pound potatoes. 
Bread, 1 ounce butter. 
Coffee, etc. 



SATURDAY 

Rice soup. 

8 ounces corned beef. 

yi pound vegetables. 

1 pound potatoes. 

2 ounces stewed fruit. 
I ounce rice. 



Bread, 1 pound; milk, 2 ounces; coffee, % ounce; sugar, including cooking, 3 ounces 



Hot pot (8 ounces meat). 
H pound potatoes. 
14 pound fruit cake. 
Bread, 1 ounce butter. 
2 ounces jam. 
Coffee, etc. 



The commanding officer of our troops on each voyage was given a schedule 
indicating the authorized ration, with instructions to see that it was followed: 
also he was empowered, if cooking proved unsatisfactory, to suhstitute Army 
personnel in the troop mess in place of the ship's crew.-'* This put the matter 
upon a definite hasis and the results were satisfactory. 

A nutrition officer also visited Base Sections Nos. 1, 2, and 5, in order to 
investigate the messing condition on transports sailing from these areas, and 
later held a conference with the chief of Army Transport Service.'^ The 
action taken in England was duplicated in France, and a definite ration schedule 
was provided. Boards were appointed at each base to inspect commercial 
transports before troops embarked; officers of the food and nutrition section 
were included in these boards for the purpose of inquiring into messing arrange- 
ments and determining that they were satisfactory before commands went 
aboard. 

At the port of Brest, Base Section No. 5, commercial transports occasionally 
were used as hospital ships, carrying sick and wounded only. Upon each such 
occasion an officer of the food and nutrition section was detailed as mess and 
diet officer in charge of the feeding of patients en route. This arrangement 
proved very satisfactory, not only by enabling the officer to supervise the 
subsistence of the sick, but by placing him in a position to bring back valuable 
suggestions regarding messing on hospital ships.^^ 
40081°— 26 1 44 
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FOOD PROBLEMS IN BASE SECTION NO. 3, INCLUDING THE MURMAN COAST" 

Base Section No. 3, A. E. F., included Great Britain and the troops of 
our Murman coast expedition. ^^ In Great Britain itself there were 7 rest camps 
for our transient troops, 1 camp for training Tank Corps battalions, and about 
75 aviation fields. The Air Service stations in most instances contained both 
British and American troops and were scattered all over England and Scotland, 
and 4 of them were in Ireland. There were 5 base hospitals, 3 large camp 
hospitals, and 2 American Red Cross military hospitals.-'' At all these stations 
numerous nutritional problems of importance demanded attention. 

Base Section No. 3 had no direct control over or responsibility for the 
foreign transports landing United States troops in British ports, but information 
of xmsatisfactory food conditions on these transports came to the attention of 
officers of the section of food and nutrition, and several steps were taken to 
correct defects through the commanding general, A. E. F., and The Adjutant 
General, through the British Ministry of Shipping and by direct conference 
and negotiations with several steamship companies in Liverpool.^' 

An officer of the section of food and nutrition reached England on March 
10, 1918; subsequently four other officers were assigned to duty there. Three 
officers and one noncommissioned officer of our Air Service were detailed 
for various periods to the nutritional service.^' The work of the section was 
instituted on a definite basis by the issuance of the following instructions from 
the commanding general of Base Section No. 3 : 

Memorandum No. 13. 

Headquarters, Base Section No. 3, S. O. S., A. E. F. 

London, May 23, 1918. 

1. Maj. A. J. Carlson, Sanitary Corps, N. A., of these headquarters, is charged with the 
duty of helping to safeguard the nutrition of the troops. 

2. He is directed to study the food supply and the messing conditions with a view to 
bettering the feeding of the men and the elimination of all food wastes. 

3. The commanding general directed that he be given all assistance necessary for the 
carrying out of this work and that report be made to these headqu.arters, through channels, 
on the constructive measures taken toward improving the men's mess, as a result of his 
recommendations. 

John R. Proctor, Chief of Staff. 

RATIONING UNITED STATES TROOPS IN GREAT BRITAIN 

At the outset all United States troops in Base Section No. 3 were rationed 
by the British Government according to the scale laid down by the British Army 
Council for British home troops.-' Since 1914 the ration for the British home 
forces had been reduced repeatedly, until on March 1,1917, the scale was as fol- 
lows:^' Bread, 14 ounces; meat, 12 ounces; bacon, 2 ounces; sugar, 2 ounces; 
tea, H ounce; cash, 53^ pence. The cash was expended for food at the Navy 
and Army canteen stores, a private organization under the supervision of the 
British Government, which, generally speaking, took the place of the quarter- 
master sales department in the United States Army. This ration caused so 

« A detailed consideration of food conditions in Russia will be found in another portion of tliis chapter (pp. 762-760). 
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much complaint on tlie part of the United States troops in the fall of 1917 that 
the so-called rest-camp ration was authorized by the British Government in 
December, 1917, for use by certain American troops in England. 



BRITISH REST CAMP RATION 



The Britisii rest camp ration as issued to Ignited States troops in England 
comprised the following articles in the amounts given :^'' 

Table 38. — British rest camp ration 



Article 


Oun 


ces 




.\rticle 


Ounces 


Meat -- 


12 
14 
2 
2 
2 
3 
2 


Milk 

Margarine 

Potatoes 

Coffee 

Salt 

Pepper 

Mustard 




1 


Bread.- .. .. .. 


1 




. 8 


Sugar ... . 


. 1 


Cheese 

Jam ._, 

Rice 




H 

,V 

--- A 



This ration scale applied only to the troops in the rest camps. Air Ser\'ice, 
Construction, and Tank Corps troops subsisted on the British home ration, 
as shown above, until June 1, 1918, when, on a recommendation initiated in 
the office of the surgeon, Base Section No. 3, the rest camp ration was made 
applicable to all United States troops serving in Great Britain.-' The Britisii 
home ration was insuflTicient in quantity for United States troops, as shown 
by the fact that our troops, stationed in England for any considerable length 
of time, bought extra food with either private or organization funds; tlicrefore, 
the short ration resulted in no actual saving of food.--' 

The British Array rations included Tinder meat components, rabbit, fish, 
mutton, and a sausage containing 40 ])er cent or more of cereal substances.-' 
The substitutes for beef were forced issues; that is, organizations had to take 
what the Britisii Army Service Corps delivered or go without. Because our 
troops objected strongly to eating rabbit or sausage, both these articles were 
largely wasted; certain organizations refused to receive the sausage, preferring 
to go without meat on sausage days. P^aulty distribution resulted in some 
troops having no meat except mutton and sausage for periods ranging from 4 
to 10 weeks. This unsatisfactory diet was partly corrected after repeated 
representations to the British War Office. Rabbit was eliminated from the 
ration for Americans in May, 1918, and the sausage issue was reduced but not 
completely abolished." 

There was much complaint on the part of our troops regarding the inade- 
quacy and monotony in the British rest camp ration.-' Some of this was due 
to insufficient as well as incompetent messing j)ersonnel, resulting in poor 
cooking and in the waste of food; but the energy value of this ration was 
considerably less than the garrison ration of our own Army, and therefore 
could not be e.xpected to prove satisfactory to our troops in any circumstances. 
On May 3, 1918, a report as to the insufficiency of the ration furnished to 
United States troops in Base Section No. 3 was made to the commanding 
general of that section. This resulted, first, in the rest camp ration being 
made available to our troops outside the rest camp areas; and, finally, in a 
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conference between British and American oliicers at Winciiester on June 3, 
at which a special ration for United States troops was agreed upon. This 
new ration went into effect July 1, 1918, and was as follows :^^ 

Table 39. — Modified British rest camp ration 



Artit'lp 


Ounces 


Article 
Millc 


Ounces 


Bread 


16 
12 
2 

1 
H 

6 


1 


Meat 


Butter.. 










Coffee .-- 




12 


Salt..- - 




8 


Pepper . 


Cheese .. _ .. 


2 


Mustard .. 


Rice or dried beans 


2 








Or dried fish 




3 









Flour may be issued in lieu of bread at the scale of 11^ for 2 ounces. The construction squadrons of the Aviation 
Corps will draw IB ounces. Tea in lieu of coffee, ?^ ounce. 

Construction troops and other units engaged in hard manual labor eight 
hours or more per day were allowed to draw 16 ounces of meat per day. 

Owing to the shortage of cheese, this item was eliminated from the ration 
August, 1918, the bacon allowance then being increased to 4 ounces, the beans- 
rice-oatmeal component to 3 ounces." Though this ration, issued in full, 
proved thoroughly satisfactory for the troops under training in England, it 
did not prove adequate in quantity for troops in the rest camps, because such 
troops had been undernourished, or poorly fed, during one or two weeks on 
the British transports, and hence needed more than the normal quantities of 
food for a few days after debarkation. This factor was not appreciated at the 
time the ration of July 1, 1918, was fixed; it became evident from later reports 
and investigations.^' 

With the exception of rabbit and sausage, the quality of the ration com- 
ponents furnished by the Britisli Army Service Corps and by the British Navy 
and Army canteen stores on the whole was satisfactory.^' In some camps 
bread and potatoes were poor; bacon unfit for food was issued occasionally. 
Some local managers of the Navy and Army canteen stores refused to issue 
onions, carrots, beets, etc., under the item of fresh vegetables. All these 
difficulties, liowever, were to a great extent adjusted in conference with the 
British War Office and the Navy and Army Canteen Board." 

TRAVEL RATION' 

British Army regulations did not specify a travel ration for the home 
forces, the theory and practice being that the soldier would take with him on 
train journey or march that portion of the day's ration not consumed in camp 
before leaving." This practice was adopted for American troops in England; 
consequently, organizations when arriving in British ports from the United 
States brought three to five days' travel rations. These rations were, by 
order, taken from them at the ports of debarkation and were shipped to France. 
When entraining for another rest camp or for France, our men usually were 
served breakfast in camp before departure. In most instances the cookliouse 
facilities were such that potatoes, fresh vegetables, or rice could not be pre- 
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pared and served for breakfast; potatoes, rice, and fresh vegetables could not 
be used en route, since the conditions of travel in England were such that the 
food of the soldier had to be carried upon his person; furthermore, issues like 
rabbit, mutton, etc., could not readily be served as an individual travel ration; 
consequently, there was much legitimate complaint on the part of the troops 
because of inadequate food while traveling. The early ameliorating measures 
taken were to issue the meat ration in the form of 12-ounce cans of corned beef, 
to increase the bread allowance to 20 ounces, and to recommenil tliat the 
United States Army travel ration be not taken from the troops at the ports of 
debarkation, but be retained for the rest-camp use. Finally, the complaints 
on the part of troops became so numerous, especially in connection with the 
Knotty Ash Camp, that the commanding general, Base Section No. 3, A. E. F. 
directed a food and nutrition officer to investigate the matter and to formulate 
remedial measures. The report of this investigation was submitted October 
30, 1918, but owing to the cessation of troop travel through England at about 
that date, orders for a new travel ration that had been recommended were not 
published, nor was the ration used.^^ 



RATIONING PATIENTS IN HOSPITAL, BASE SECTION NO. 3 

Our hospitals in England were authorized to draw the special ration of the 
American troops for the enlisted personnel and civilian employees, and any 
part of the ration desired for the nurses and the patients, supplementing this 
allowance by local purchases, except that meat and sugar could not be bought 
in excess of the ration allowance." Distance from markets frequently cur- 
tailed local buying except in the case of milk. The partial cash basis of messing 
nurses and patients and the dual source of the ration in kind resulted in a very 
complicated ration-accounting system." 

Enlisted patients in British military hospitals were messed not on a cash 
basis, but on a ration in kind." This had been reduced from time to time since 
the beginning of the war under the direction of the British War Office. The 
scale obtaining in 1918 was as follows :^^ 

Scale of quantities sufficient to feed 100 patients for one day 



Meat .pounds.. 

Fish do 

Bacon ..do 

Bread and flour do 

Sugar - do 

Edible fat (margarine, suet, dripping, 

etc.) - pounds.. 

Potatoes do 

Fresh vegetables do 

Cocoa do 



Scale A 


Scale B 
31H 


3\H 


ISH 


iS'A 


12'4 


12'A 


B9 


75 


9 


9'A 


e'A 


6'A 


M 


70 


25 


35 


1 


' 



Scale A 



Milk J... pints.. 1 80 

Sirup and jam .pounds.- 5 

Cereals... do ' 7 

Eggs I 40 

Tea and coffee pounds.. IH 

Cheese .do 3 

Approximate caloric value per pa- 
tient i 2,700 



130 
5 
20 
50 
2 
3 



Scale A represents miniimim calories value, below wliich no hospital should go. 
Scale B represents a maximum calories value, which no hospital should exceed, except 
under special circumstances. 
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111 quite a number of hospitals, depending partly on the class of patients and partly on 
good cooking and good service, the figures in scale A are found to be ample, but if, in the 
opinion of the clinical medical officers, the patients require extra feeding, the quantities in 
scale B are available. 

The two scales are applicable to all hospitals treating military patients, both officer 
patients and "other ranks." 

Practical experience showed that this ration was inadequate, especially for 
convalescents, unless a large percentage of the patients w'ere given meals out- 
side the hospital.^' Because of the many complaints of insufficient food on the 
part of American patients in British military hospitals, representations were 
made hy the local food and nutrition officer to the commanding general, Base 
Section No. 3, American Expeditionary Forces, regarding this matter, but no 
practical remedy could be found, except that the American Red Cross was in 
position to furnish extra articles of food to the patients.^'' 

A conference on the subject of feeding hospital patients was held August 
29, 1918, at which representatives of the English, Canadian, Australian, New 
Zealand, and American forces were present. ^^ The English representatives 
favored a uniform system of messing in all military hospitals in Great Britain 
in accordance with the following scale. 

Scale of quantities sufficient to feed 100 patients for one day 



Meat (beef) . pounds.. 

Fish do.--. 

Bacon - do 

Bread and flour do 

Sugar do 

Margarine do 

Potatoes do 

Vegetables, fresh do 

Cocoa -- --.do 



Scale A 


Scale B 


38 


38 


18K 


18Ji 


12H 


12H 


76 


75 


9 


9H 


6H 


6H 


SO 


70 


25 


35 


1.4 


IH 



Milk... pints. 

Jam pounds. 

Cereals do... 

Eggs 

Tea and coffee pounds. 

Cheese do... 

Total calories 



Scale A Scale B 



15 
40 



3,145 



15 
50 
2 
3 



3,442 



A representative of the food and nutrition section, American Expeditionary 
Forces, made a report on this conference to the chief of staff. Base Section No. 3, 
with the recommendation that no change be made in the system of feeding 
patients in American hospitals in England. This recommendation was 
approved." 

Messing in the American military hospitals in England was on the whole 
satisfactory^ except for temporary conditions due to the inexperience with 
practical hospital management and with the British ration accounting. In 
conse<|iience it was thought advisable not to make any change in the feeding 
of patients in our hospitals in Great Britain, nor was any change made." 

MESSIXG FACILITIES AT AMERICAN REST CAMPS IN GREAT BRITAIN' 

The American rest camps were either training camps taken over from the 
British or were constructed especially for the American Army on British plans." 
Battalion or regimental messing was contemplated, groups ranging from 1,000 
to 5,000 men being fed from one cookhouse. There were no facilities for com- 
pany messing as practiced in the Ignited States Army. All cookhouses in the 
rest camps (excepting the new station kitchens at the Romsey and Standon 
camps) were inadequately provided with ranges, boilers, and other articles 
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necessary in preparing nnd serving meals for largo bodies of soldiers. On the 
recommendation, and often under the supervision of an officer of the section of 
food and nutrition, American Expeditionary Forces, additional cooking equip- 
ment was installed, meat preparation rooms and by-products rooms were 
secured, and measures were taken to improve sanitation.-^ The inferior cook- 
house ranges of the British camps remained as a constant drawback; installa- 
tion of United States Army field ranges was impracticable.--' 

MESSING FACILITIES FOK UNITED STATES AVIATION TROOPS IN CiREAT ItRlTAIN 

Early in 191S, when the section of food and nutrition began its activity in 
England, none of the United States Air Service troops statio!ied for training at 
the British airdromes had separate messing facilities except in the case of a few 
construction troops.^' The general policy of the United States Air Service 
office in London was to discourage separate American messes. Since British 
army cooking proved to be not palatable to the average American soldier, the 
policy of separate American messes for the Air Service units in the British 
camps was advocated by the section of food and nutrition and was approved 
by the commanding general of Base Section No. 3. Adequate cookhouses and 
mess halls then became a pressing problem. Many of the squadrons had been 
deprived of their field equipment in the American rest camps before being sent 
to the British training points; at some stations the British authorities either did 
not have messing ecjuipment available for American troops or were slow in 
supplying it, although the contract between the Governments provided that 
quarters and messing facilities be supplied by the British." So all kinds of 
improvisation had to be resorted to, some of them quite unsatisfactorj', and 
much of the time of the officers detailed for nutritional work from the Air 
Service was given to improving these conditions. The fact that only the squad- 
rons that conducted a separate mess were entitled to the special ration for 
American troops, to the 10 per cent dividend from the camp canteen, and to 
the cash derived from the sale of the kitchen by-products was an additional 
incentive to separate messing. Many of the difficulties would have been more 
readily overcome if the officers and men had been given some training in actual 
field messing conditions before being sent overseas." 

Until March, 1918, the large cookhouses in the rest camps were manned by 
British Army cooks, an arrangement which did not prove satisfactory. As a 
result, 7.5 privates out of the National Guard companies in charge of the camps 
were sent to the British cooking school at Gosport for three weeks training, and 
then replaced the British cooks in the earlj' part of April, 1918. However, 
these men were not trained in the American method of food preparation or 
service, and few of the mess sergeants were competent to supervise the feeding 
of two or three thousand persons. The camp mess officer, having had no 
special training, were equally inexperienced, and some of them were incompetent. 
Much time was devoted by the representative of the section of food and nutri- 
tion to the instruction of mess personnel, with only partial success, for, to add 
to the difficulties, camp mess officers frequently were changed and many of the 
partly-trained cooks and sergeants were detailed to other duties or were sent 
to France. To obviate this unsatisfactory condition, recommendations were 
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made to the commanding general, Base Section No. 3, with a view to securing 
a permanent messing personnel for all the rest camps. Based on this recom- 
mendation, the commanding general requested that 9 mess officers (Quarter- 
master Corps) and 48 sergeants, first class, for use as cooking instructors and 
mess sergeants, be sent to England. This request was granted, but the entire 
personnel did not arrive until October, 1918.^'' 

As most of the messes in the Air Service stations, Base Section No. 3, were 
of company or squadron size, no special personnel was needed, but instruction 
was given the sergeants and cooks by officers of the section of food and nutrition." 
Through the chief surgeon, A. E. F., in May, 1918, arrangements were made to 
provide in the United States special instructions regarding messing economy 
and the British system of ratit)ning for all Air Service troops destined to be 
stationed in England for training.^" 

Under the direction of an officer of the section of food and nutrition, a 
school for Army cooks was organized in the Winchester camp, the pupils being 
mainly casuals and class B and C men.^^ At the end of the first six-weeks 
course about 50 were graduated as fairly well-trained cooks, and steps were 
taken to transfer them to the Quartermaster Corps in order to place them 
permanently in the camps. This transfer had not been completed at the time 
of the signing of the armistice. ^^ 

INSTRUCTIONS CONCERNING MESSING EFFICIENCY AND FOOD ECONOMY, BASE 

SECTION NO. 3 

A memorandum on messing efficiency and food economy was prepared 
by the section of food and nutrition and was issued May 22, 1918, by the 
commanding general. Base Section No. 3, as General Orders, No. 11. A set 
of more explicit directions and rules governing cookhouse efficiency and by- 
products salvage also was prepared; the information contained therein was 
usually issued over the signature of the commanding officer of each camp, 
read to the organizations, and posted in the kitchens and mess halls. Both sets 
of instructions are shown below: 

Headquarters, Base Section No. 3, S. O. S., 
American ExrEDiTiONARY Forces, London, May 22, 1918. 
G. O. No. 11. 

1. It is believed that the ration now issued to tlie troops when judicially supplemented 
with fresh vegetables and fruit through the by-products and the canteen funds will furnish 
sufficient sustenance, provided the messes are adequately managed. 

2. It is reported to these headquarters that waste of food still occurs in some camps 
through improper cooking as well as careless handling of supplies. In view of the present 
necessity in all the allied countries of practicing the strictest food economy in order to maintain 
the requisite food supplies for the armies as well as for the civil populations, the least wastage 
of food by this command is most reprehensible. 

3. Camp and organization commanders are resjjonsible that messes under their control 
are so operated as to eliminate food waste, convert the inedible parts into by-products, and 
conserve rations, consistent with the adequate feeding of the troops. 

4. The ration being sufficient, if adecjuately prepared and waste eliminated, camp and 
organization commanders will take all measures to discourage outside buying of food on the 
part of the men, in order to conserve the food supply of the civil population. 

By command of Major General Biddle. 

John R. Proctor, Chief of Staff. 
Official 

J. Pierce, Acting Adjutant. 
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Orders No. — . 

1. The food situation in England and otlier allied countries is such that the utmost 
care must be taken by the army as well as by the civil population to prevent food waste. 
Moreover, the ration issued to the American troops in England is not sufficient to feed the men 
and the garbage cans. The following orders are therefore published for the information 
and guidance of the troops in this camp. These orders will be read to each organization by 
the commanding officer as soon as practicable after arrival in camp. 

a. The men will take on their individual plates only such ciuantities of food as they can 
or intend to eat. Charges will be preferred against men leaving pieces of bread, meat, 
potatoes, chee.se, or other edible food on the tables at the end of the meal, carrying such 
remnants in their mess kits to the garbage cans, or throwing such food remnant back into the 
general serving pans on the tables. 

/). The food not consumed at any one meal will be left in the general serving pans returned 
to the cookhouse, and prepared in suitable form for subsequent meals. 

c. A noncommissioned officer will be in charge of each table in the mess tents and will be 
responsible for the enforcement of these orders at this table. Any man violating these orders 
will be reported by him to the.se headcpiarters by name and organization. 

d. A noncommissioned officer will be stationed at the garbage cans during each meal. 
He will report to these headquarters each man violating these orders. 

e. The garbage cans will not be emptied until they have been inspected by the camp 
messing officer. 

/. The commanding officer of each organization will designate one officer of the unit as 
messing officer. The name of this officer will be reported to these headquarters. The 
organization messing officers will be present in the mess tents of their respective units at 
each meal and are responsible for the enforcement of these orders by the noncommissioned 
officers in charge of mess tables. 

g. Organization messing officers will report in writing each day not later than 8 p. m. that 
they have performed the duties assigned them for the day. These reports will mention all, if 
any, infractions of these orders. Such reports will be forwarded to these headquarters through 
organization commanders. 

KITCHEN BY-PRODUCTS AND CANTEEN DPVIDENDS, BASE SECTION NO. 3 

In the British Army the camp canteen or regimental institute is not run by 
the Army or the regiment, but by a private organization imtier control of the 
British Government which is called the Navy and Army Canteen Board." 
Ten i)er cent of the inonthly sales is returnetl to the imits patronizing the 
canteen and this money is expended in the mess and for comforts for the troops. 
These canteens were in operation in the American rest camps. The cjuarter- 
master, Base Section No. 3. A. E. F-, had ruled that the 10 per cent canteen 
dividend represented ration savings, and until March, 1918, this money had 
been retained by the United States Government. The same disposition had 
been made of the money derived from the sale of kitchen by-products (fat. 
bones, cracklings, garbage, etc.). On March 28, lOlS, the section of food and 
nutrition made the following recommendations to the chief of staff of Base 
Section No. .3 : " 

The money derived from the sale of kitchen by-products should revert to the organizations 
and be used under the direction of the commanding officers for siipplementing the ration and 
improvement of the mess. The 10 per cent dividend from the canteen is not ration savings. 
It should revert to the organizations to be used to improve the me.ss and the general comfort 
of the troops. 
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On April 20, 1918, a mcinoraiulum was nddressed to the quartermaster. 
Base Section No. 3, embodying the above recommendation and demonstrating 
that the canteen dividend and the by-products salvage were not rations savings 
as defined by Army Regulations. These recommendations were approved by 
the commanding general of Base No. 3, by General Headquarters, A. E. F., 
and by the War Department, Washington, not only for Base No. 3 but for the 
entire American Expeditionary Forces.-^ In Base Section No. 3 the money 
dividend from these sources was turned over to the organizations and expended 
for the mess. The best records of salvage for kitchen by-products in the case 
of the most efficient organizations wore 3J^ cents per man daily. The average 
salvage was probably at the rate of IJ^ cents. The 10 per cent canteen divi- 
dend depended, of course, upon the amount of money spent by the men. The 
American Air Service troops stationed at the British airdrome and construction 
camps received no share of the by-products fund until separate messing was 
established, and no share of the canteen dividend until this matter was taken up 
with the Secretary of the Navy and Army Canteen Board on May 22, 1918. 
There being an average of 20,000 American Air Service troops stationed in 
England, the amounts distributed from these sources to the organizations for 
mess improvement during the period June to November amounted to about 
175,000 or $100,000. The total savings from the canteen dividends and sale 
of kitchen by-products among United States troops in Great Britain to the 
end of November, 1918, thus amounted to about 1200,000. This is one of the 
direct results of the activity of the section of food and nutrition in Base Section 
No. 3. These funds were almost entirely expended in mess improvement." 

All the United States troops stationed in Base Section No. 3 were rationed 
directly or indirectly by the British; hence all matters of adjustment regarding 
rations or messing were in large part a liaison affair with the British officials, 
military or civilian. This introduced special difficulties, most of which could 
have been obviated if steps had been taken at the outset by the American 
authorities to arrange for rations and messing facilities known to be satisfactory 
to our troops.^' 

FOOD PROBLEMS IN BASE SECTION NO. 1 

Base Section No. 1 covered the territory of five departments: Morbihan, 
Loire-Inferieure, Maine-et-Loire, Vendee, and Deux Sevres." Scattered over 
this large territory were on the average 80,000 to 100,000 troops, stationed 
mainly in or near the following centers: Vannes, Meucon and Coetquidan 
(Morbihan), St. Nazaire, Montoir, Savenay and Nantes (Loire-Inferieure), 
Angers and Saumur (Maine-et-Loire), St. Jean des Monts (Vendee), and St. 
Maixent (Deux Sevres). During the spring of 1918 an officer of the food and 
nutrition section made visits from camp to camp, investigating the fitness of 
the garrison ration as then issued, giving instructions in mess management, 
kitchen economy, and preparation of menus, looking into the sanitary condition 
of food supplies, examining the provisions for washing mess kits, and inspecting 
garbage receptacles for evidences of food wastage." 

The following general observations were made on these tours of investi- 
gation : " 
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(1) The garrison ration as issued at tliat time was improperly balanced to suit the 
dietary habits of the troops. The issues of milk and dried fruits and jam were generally 
pointed out as most inadequate. The lack of oatmeal caused universal complaint. The 
negro troops expressed desire for increased allowances of rice, hominy, and cornmeal. There 
was unanimous retpiest for a variety of fresh vegetables, the negroes in particular asking for 
cabbage and turnips so that they could prepare their highly prized boiled meals. The 20 
per cent issue of bacon was found to be excessive, and the issue of lard was judged to be 
ab.solutely unnecessary. 

(2) The Ijeef was of very poor ii\uility. It was jjurchased on the French market, being 
generally from old animals, very lean and tough; furthermore, its sanitary quality was not 
always above reproach. 

(3) High wastage of food was found almo.st everywhere, even in organizations which 
complained that the ration was inadequate to satisfy their nutritional requirements on account 
of the long hours of hard labor. Considerable quantities of edible matter were allowed to 
reach the garbage cans where it was salvaged by hungry natives. To waste a certain amount 
of food seemed to the soldiers a matter of small moment, because they had never known the 
need for extreme economy of materials. 

(4) The garrison ration was criticized as insufficient by troops engaged for long hours in 
hard labor, such as loading ships, working with steel, constructing locomotives, and building 
railways. 

(5) Algerian laborers who had been turned over to our engineers at Camp Coetquidan 
in April, 1918, could not be fed on the American ration, as ordinarily issued, because it did 
not provide a sufficient quantity of beans, lentils, rice, and fresh vegetables. Furthermore, 
the translation of the French term "preserved meat," as applied to these laborers, should 
have been construed as American canned roast beef, and not as corned beef, which was issued 
to but not eaten by the Algerians. 

(6) The facilities for cleaning mess kits were everywhere bad. It was commonly con- 
sidered sufficient to set out two or three pails of warm water for the use of 250 men. This 
procedure was criticised severely, and it was recommended that the mess-kit water be kept 
boiling during the washing of mess kits. 

(7) With the exception of hospitals, all organizations were obliged to use field ranges. 
Organizations permanently situated, as were most of those in the S. O. S., should have been 
provided with garrison ranges at the outset. Field ranges consumed very large amounts of 
fuel, and burning out occurred about every four weeks, because of constant use night and 
day cooking for many more men than they were designed for. The result was waste not only 
of stoves but of food as well. No one could expect cooking on a stove, the top of which was 
caved in and full of jagged holes, emitting flame and smoke. When stoves burned out it was 
rarely possil)le to get new ones immediately. 

(8) The me.ss arrangements for the casuals at Camp No. 1 (the receiving point) were 
very poor. Large kitchens and mess halls with permanent personnel were recommended for 
this .station, with the dual object of securing better nourishment and greater food conservation. 
Large messes were installed after the armistice when Camp No. 1 was converted into an 
embarkation rendezvous. 

(9) There was a shortage of experienced cooks, especially in the hospitals. 

The food and nutrition section had no representative in Base Section No. 1 
from May 27, 1918, until September 8, 1918.=' From the latter date until the 
signing of the armistice, instruction regarding front-line conditions of messing 
was given to mess sergeants and cooks. At Camp No. 1, Base Section No. 1, 
thefood and nutrition officer met themess and supply officers, the mess sergeants, 
and the supph' sergeants of incoming troops and lectured to them on rations 
and messing in the American Expeditionary Forces. These newly arrived 
officers and noncommissioned officers proved to be most eager listeners because, 
as a rule, they had no idea whatsoever concerning even the issue of rations in the 
American Expeditionary Forces.^* 
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Shortly before the armistice began two instructor mess sergeants were 
assigned to duty in this base section. They proved to be of great value because 
of the fact that it was not difficult for them to gain the confidence of the enlisted 
personnel in the kitchens and thus learn more readily than could a commissioned 
officer the peculiar difficulties encountered in certain messes. These sergeants 
made regular visits to all messes and gave instruction in management and in 
the preparation of meals in a variety of ways. They devoted a large part of 
their time to desserts. Any infractions of regulations governing food con- 
servation and sanitation, as well as cases of exceptionall_y poor management, 
were reported to the food and nutrition officer, who immediately made an investi- 
gation and took up the matter with the company battalion or regimental com- 
mander. Failure to ameliorate conditions on the part of these officials was 
reported to the base commander, through the base surgeon. By these means 
the desired effect was always brought about. ^* 

During the armistice two additional officers were assigned to this base sec- 
tion. One officer traveled from camp to camp, spending from two weeks to a 
month in each; another was assigned to Montoir and vicinity. The officer in 
charge remained at base headquarters, supervising St. Nazaire messes, and 
occasionally visiting the other points in the base section. 

It proved a serious handicap to arriving troops that a cash ration had 
been allowed in the camps of the United States, while rationing in kind was the 
only possible system for use in France. The cooks were not prepared for a 
regime under which they had to limit themselves to rations in kind, with very 
few articles of substitution for the components. Men, newly arrived from the 
United States who had become accustomed to many delicacies in our camps 
there, such as chicken, sausages, oysters, lamb, veal, lemon meringue pies, 
ice cream, and angel cake, made general complaint that they were being under- 
fed. In reality they were receiving a more ample food allowance than was 
the case at the home camps. The inexperience of cooks in handling the ration 
in kind was the real basis for complaint; they did not know how to prepare 
a given article in a variety of ways, and the resulting monotony palled upon 
the men. Instruction in the provisions of the Army Cooks' Manual gradually 
improved the situation. ^^ 

Due to the universal complaints concerning lack of variety in the vegetable 
component of the ration, the food and nutrition officer. Base Section No. 1, 
recommended purchase of fresh vegetables, for which the Quartermaster Corps 
had authority which had not been exercised. He visited several towns around 
St. Nazaire in order to locate supplies of fresh vegetables, and early in No- 
vember, 1918, he laid before the section rjuartermaster information concerning 
the prices of cabbages, turnips, and carrots, and the quantities available. At 
the same time he encouraged requests by mess officers for such vegetables, 
with the result that a greater variety in the vegetables was issued.^* 

The food and nutrition officer assigned to cover Camps Montoir, Gron 
and Dodge, in December, 1918, met with interesting problems. The first was 
an investigation of requests for an increase in rations at Camp Dodge where 
railway engineer troops were quartered. It was shown that railway troops 
had to be fed at very nearly all hours of the day and night and that under these 
conditions the garrison ration was not adequate.^* 
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A close study of tlic ration as issued at Montoir indicated that a straight 
garrison ration without frequent substitution, when furnished over a long 
period of time, was unsatisfactory. The principal difficulties were: (1) Scarcity 
of onions and other fresh vegetables in lieu of a portion of the potato issue. 
(2) Lack of variety in the canned-meat issue. Canned salmon had been used 
in such large quantities over long periods as to constitute an added excuse 
on the part of the troops for excessive waste. (3) The fruit component con- 
sisted largely of sirup, and practically no variety existed in the supply of dried 
fruit. (4) The bread component was issued as 85 per cent bread, 9 per cent 
corn meal, and 6 per cent flour. The proportion of bread was altogether too 
great; the absence of oatmeal and hominy led to monotony at breakfast from 
the frequent serving of corn meal in the form of mush. A flour issue of only 
6 per cent was so small as to prevent the preparation of pastry, biscuits, or 
hot cakes.-* 

Complaints concerning the lack of fuel necessary for cooking were general. 
A study of this problem revealed the fact that field ranges in most instances 
were designed to burn wood and that the fire boxes were consequently larger 
than was necessary for coal. Since the majority of the organizations in this area 
were more or less permanently situated, garrison ranges were obtained. These 
quickly solved the fuel problem, and improved the quality of the mess from 
a sanitary and nutritional standpoint.^* 

In the Montoir reserve area three large mess halls had been planned, 
each to feed about 4,500 men. After their construction they were turned 
over to the authorities of the station, then known as Camp Guthrie, an in- 
spection of them being made by the nutritional officer in conjunction with the 
mess officer. Upon request of the mess officer, the nutritional officer gave 
much time to helping in the organization and remodeling of the mess halls 
and kitchens. The more important features receiving attention were as 
follows:-* 

(1) The original plan for cooking equipment, consisting of 1 large unit stove, which had 
surface area for 30 galvanized-iron cans, and 6 No. 5 garrison ranges, was discarded in favor 
of 3 unit kitchens consisting of (a) 1 large unit stove for its heating surface; (6) a battery of 
14 No. 5 ranges, mainly for their oven capacity; (c) a set of 8 roller kitchens for cooking 
such articles as cereals, beans, etc., which might be burned if prepared upon the unit stove 
or on the ranges. 

(2) A central butcher shop where all meat was proi)erly and economically cut up was 
established. 

(3) A central bakery for supplying pies, cakes, doughnuts, etc., to these general mes.ses 
was put in operation. 

(4) A plant to supply boiling water for washing mess kits was installed. This operated 
by running live steam into large troughs of water. 

(5) A .steam coffee percolator connected with plant mentioned in (4) was set up. The 
percolator con-sists of a tank having a capacity of 300 gallons. The ground coffee was 
suspended in a sack and live steam was introduced into the water. This system did away 
with many galvanized-iron cans and required fewer attendants; furthermore, it provided a 
uniform brew of good flavor. 

(6) The peeling of all vegetables was centralized. 

(7) A sjstem of supply control was inaugurated which would guarantee adequate but 
economical control of the ration. 
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A highly important duty of tho food and nutrition ofliccrs had to do with 
investigation reganhng the demands of various organizations for increased 
rations. In view of the world food shortage and the difficulty in transporta- 
tion, these claims nearly always were set aside, and advice was given looking 
to a more economical use of the ration. Only the organizations which appeared 
to he performing such heavy work over long hours as to reciuire more than 
4,200 calories were given any increases. About the middle of January, 1919, 
the policy' was changed to one of greater leniency on account of psychological 
factoi-s. Very often the desire for increase was due to lack of variety in issue 
and sometimes to ignorance on the part of the mess sergeant as to the proper 
way to use the components and to vary the stylo of cooking a given food article. 
Soldiers who really merited increases were railway organizations, because of 
the fact that meals had to be served at all hours of the day and night, and 
forestry, road builchng, motor transport, stone quarry, steel construction, and 
railway shop workers, because of their long hours of hard labor. Stevedores, 
when worked at maximum capacity, required increases, as did also isolated 
detachments of less than 100 men regardless of the amount of work performed. 
From September 8, 1918, until April 15, 1919, requests for increased rations by 
46 organizations were investigated; 19 were refused, 5 were granted increases 
in coffee and sugar only; the increases recommended for the other 22 organiza- 
tions did not average over 200 calories per ration." 

An interesting case, proving the lack of necessity for extravagant 
increases in ration, is presented by the study of stevedore messes conducted 
in May, 1918. The chief quartermaster, American Expeditionary Forces , 
requested that an investigation be made of the 33H per cent increase in rations 
enjoyed by the night-working stevedores. A nutritional survey was made by 
the section of food and nutrition, Base Section No. 1, the food consumption 
and wastage being carefully measured. Two day companies in Camp No. 1, 
Base Section No. 1, and two night companies in Camp No. 4 were selected for 
the comparative study. A summary of the results of this investigation is as 
follows:" 



I 



Ration per man per day ' 



Gross food 
consump- 
tion per 
man per 

day, 
calories *■ 



Company A,"* IM garrison ration - -- ^i *98 

Company F.,'' I'A garrison ration 1' ?5f 

Company K.« 1 garrison ration ( 1 ,«; 

Company M,' 1 garrison ration 4, 165 

.Stevedores, cash... No record. 



Net food 

7^™!!*" Food wasted, per- 

™» SZ centage 

man per 

day " 



4,006 
4,312 
3,9,')1 
4,021 
'3,858 



13 of that issued. 

10 of that issued. 

0.5 of that issued. 

0.8 of that issued. 
No record. 



» The garrison ration with substitutive articles as issued here figures 3,900-4,400 calories, 
k These figures were obtained from an actual count of the number of men who attended meals. 
' These figures were based on the total company strength, regardless of whether or not all men attended meals. 
■* Night workers. 

• Day workers. , „, . . , ... . ». 

/ This figure was obtained by a calculation of the month's food purchases. This is the only instance known where 
the cash ration was allowed in France. 

These figures show that the night workers actually ate only 3 per cent 
more than the day workers; they wasted 10 to 13 per cent of the food issued 
(comprising 1.8 ounces of bread and 5.2 to 7.6 ounces of other food daily per 
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man), in comparison with onl^- 0.6 to 0.8 per cent wastage by day workers. 
In short, during the period May 7-14, 1918, men of organizations receiving 
& 3S}4 per cent increase ate only one-tenth of the extra issue, threw one-third 
of it into the garbage can. and left the rest to accumulate in storerooms. The 
day workers, on the normal ration, were quite satisfied with the amount of 
food served to them, actually consuming ail but a negligil)lc (|uaiitity. By 
comparing the figures for net food consumption, it is seen that the stevedores, 
who were on a commutation basis, did not consume so much food as the others. 
Furthermore, examination of the record of attendance at meals of Companies 
A and E showed that the m^en were not present at four meals daily; they 
attended only three of the four meals served. The total number sitting down 
to the midnight meal and to breakfast was less, in fact, than the attendance at 
either dinner or supper. The serving of four meals in these organizations 
was, of course, necessary, but sufficient food was not prepared for the entire 
companies at midnight or at breakfast, or if it was prepared in this amount 
it should not have boen.^* 

As a result of this investigation it was recommended that the SSJ/ij per 
cent increase be discontinued.-^ 

Officers of the section of food and nutrition. Base Section No. 1, frequently 
were called upon by the quartermaster to pass judgment upon the fitness for 
human consumption of damaged food shipments. They were requested also 
on several occasions by the base commander and by mess officers to investigate 
the reasons for the poor quality of bread. From March 6, 1919, an officer 
of the food and nutrition section, Base Section No. 1, was a member of the 
ship inspection board at St. Nazaire which inspected all vessels entering the 
port for the purpose of carrying troops to the United States. In the case of 
Army chartered transports, valuable service was performed in judging the 
adequacy of food supplies and in giving instructions as to how and where 
additional articles could be obtained, if needed. On the Navy transports 
there was never any question as to the adequacy of food or the sanitary quality 
thereof, although quite frequently the design of galleys, bakeries, and mess 
halls was criticized. As a result of recommendations made by the food and 
nutrition officer after inspection of the Liberator and Lancaster, these vessels 
carried to the United States 1,200 and 1,000 fewer troops, respectively, than 
had been scheduled on their maiden trips. ^* 

FOOD PROBLEMS IN THE INTERMEDIATE SECTION 

Within the district known as the Intermediate Section, American Expedi- 
tionary Forces, covering approximately one-fourth of the area of France, 
troops were stationed: (1) In training centers and depot divisions, acting under 
orders received direct from General Headquarters, American Expeditionary 
Forces; (2) at hospital centers, operating under orders from the hospitalization 
division, at headcjuarters. Services of Supply; and (3) in a large number of 
comparatively small scattered units of miscellaneous character, which were 
administered from headquarters. Intermediate Section." 

The work of the food and nutrition section was performed within this 
area by the direct assignment of officers to depot divisions and training areas, 
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hy the assignment of one officer to the hospitalization division of the chief 
surgeon's office, and by the detail of another to the ofhce of the chief surgeon, 
Intermediate Section, at Xevers, where he was on duty from October 22, 1918, 
until February 17, 1919, as food and nutrition inspector. The troops con- 
trolled from the headquarters at Nevers were engaged in construction, trans- 
portation, storage, repair, forestry, and other labor duty, in administration 
and in maintenance of camp hospitals or hospital trains pertaining to the 
Intermediate Section. An idea of the extent of these operations may be gained 
from the fact that the organization list comprised about 1,200 units. It was 
the duty of the food and nutrition inspector to handle all manner of requests 
and complaints in connection with rations in this group of organizations; 
he was charged, specifically, with the investigation of matters relating to 
transportation, handling, preparation, and conservation of rations as well as 
with the instruction of mess sergeants and cooks regarding field management 
and cooking. The work was performed by personal inspection of messes and 
by issuance of a series of kitchen bulletins which were sent to each of the 1,200 
individual organizations. These bulletins included matter relating to varied 
menus, economical and sanitary kitchen administration, and palatable new 
methods of preparing staple ration components. ^^ 

Among the specific food and nutrition problems which received attention 
were requests from forestry and other labor troops for allowance in excess of the 
garrison ration; complaints regarding the condition of food products, shortage 
in issue, lack of variety, unsatisfactory cooking and monotonous menus; requests 
from negro troops for changes in the amounts and proportions of ration com- 
ponents; insufficiency of food in casual railroad messes and other organizations 
serving meals throughout the 24 hours; delay and theft of rations transported 
by train; instructions as to the disposition of damaged foods; reports from 
dietitians as to shortage of foods especially ada])ted for the use of the sick; 
shortages resulting through spoilage of canned goods, and alleged digestive 
disturbance from the same cause; reports of improper management of officers' 
messes.^'' 

As a basis for judgment regarding the practical considerations involved in 
an adjustment of these difficulties, a careful study was made of the disposition 
of the food in the kitchens of 11 engineer organizations near Nevers; less in- 
tensive investigations were made during the month of November, 1918, in all 
labor organizations which received food in excess of the garrison ration; invoices 
of storerooms at the beginning and end of ration periods, accounts of foods 
received by issue or purchase were noted and statements as to hours and con- 
ditions of labor and the satisfaction of the men with the rations were obtained." 

The feeding of that part of the army which was stationed in the Inter- 
mediate Section involved no difficulties not met with elsewhere. General 
shortage of transportation and congestion of traffic on the railroads interfered 
with the distribution of rations; as a result, local deficiency in one component 
or another of the ration existed at times, but troops in the Intermediate Section 
were, in general, as well fed as could have been expected. The greatest cause 
of complaint was poor cooking. Our army had been assembled with such 
rapidity that it was impossible to make good cooks as fast as they were required. 
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and tlie means wore not at hand for the rapid improvement of tliis condition. 
Another inij)ortant deficiency, wiiich, hkewise, was not restricted to this section, 
was the hick of food especially adapted to the nourishment of the very sick. 
These products were not available in adequate amounts at the commissary 
stores, nor were they obtainable by purchase in sufllcient quantities in the 
local French markets; iiowever, some help was rendered in this connection b}' 
the cooperation of the American Red Cross. ^■'' 

Feeding problems which were somewhat characteristic of the Inlermediate 
Section, American Expeditionary Forces, wore those relating to small organiza- 
tions located at points remote from sources of supply. These were commonly 
forestry, engineer, or other labor troops. On account of long hours of work 
and the conditions of exposure lo which they were subjected many of these 
organizations requested food allowance in excess of the regular garrison ration. 
The section of food and nutrition, Intermediate Section, investigated these 
claims and made recommeiulations for their settlement to the chief quarter- 
master, American Expeditionary Forces. In the investigation of such requests 
for extra rations it was found that a variety of factors contributed to a deter- 
mination as to their justice. When located at such distance from the source of 
supi)lies that rations had to be shipped l)y train the organization often suffered 
loss, (a) through theft of food, en route; (6) through diflicultj' in arranging for 
replacement of spoiled canned goods; (c) through loss of credits with the quarter- 
nnister l)ecause of the inability of the latter to issue the whole ration at the 
time due, and the imi)ractieability of arranging for the transportation of the 
"short" items at later dates. Sometimes there was shortage of fat in tho 
ration l)ecauso of the necessity of using lean French beef of local ])urehase. 
Tiie s|)litting up of companies into detachments with separate messes, the 
necessity for serving four meals j)er day on account of night shifts, the spilling 
of food, through lack of tight containers, when it was hauled over rough wood 
roads from the kitchen to men who were obliged to eat at a distance from the 
canqi, and the lack of control over food wastage among men taking meals 
away from the mess, all were factors of importance. Coincident with these 
conditions was the increased demand for food on account of the long days of 
hard, steady labor in cold, rain, and mud, and because a portion of the night 
shift would arise to eat noonday dinner with the day shift. -'^ 

As stated above under the portion of this chapter having to i\o with the 
caloric value of the ration, prior to November 1, iniS, extra food was allowed 
to troops continuously engaged in hard labor in the proportion of 5, 10, and 
1.5 per cent in excess of the garrison ration, according as their working days 
exceeded S, 9, or 10 hours' duration." ' These increases were cut off on Novem- 
ber 1, 1!)18, by a new ration order, in accordance with which extra food could 
be had only after investigation by an officer of the food and nutrition section.^ 
A considerable part of the time of officers in this section was occupied by these 
investigations of working conditions and food requirements. 

The food problems involved in railroad operating related to the provision 
of proper containers for carrying lunches, the arrangement of suitable feeding 
places at ends of divisions, and the adjustment of compensation for food sup- 
40081°— 26 1 45 
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plied to casual train crews and to men called out at night after the three regular 
meals had been eaten. The maintenance of proper discipline in the use of food 
by train crews was difficult: These men, doing the same kind of work which 
tliey had done in civil life and under very trying conditions, naturally retained 
their civilian attitude toward their food and the right to waste it, especially 
when taking meals away from the home mess, and beyond the supervision of 
their officers." 

The particular reciuirements of negro troops were for increased proportions 
of bread, cornmeal, fat, and sirup in the ration. Their meat requirement 
was often lighter than that of white troops except as regards their insistent 
demand for fat.^' 

Throughout the Intermediate Section messing conditions were usually 
good, often excellent, sometimes poor, but never scandalous. In the vast 
majority of the instances investigated, every person concerned had done his 
best. Th(> fault usually lay with the uncontrollable features of the great 
emergency; thus, bread was sometimes bad because the flour was damaged 
in shipment by rail in open cars, closed cars in sufficient numbers not being 
available; fresh vegetables were not supplied in sufficient amounts because the 
summer of 1918 was a very poor one for such crops in France; the cooking was 
not always what it should have been because of the scarcity of cooks. ^^ 

FOOD PROBLEMS AMONG COMBAT TROOPS 

A general survey of food conditions among troops in tlie zone of the advance 
was made (hu'ing the months of May and June, 1918, by four officers of the 
section of food and nutrition, office of surgeon general, American Expeditionary 
Forces. This survey covered the American 1st, 2d, 5tii, 26th, 32d, and 35th 
Divisions, then located principally in the Vosges. As a result of these investi- 
gations it was found desirabl(> to attacli parties from the section of food and 
nutrition for more or less permaiumt duty with divisions. It was not contem- 
plated that these parties should remain in a given sector, but rather that each 
one sliould join a division in its training area aiu] remain with it (hu'ing move- 
ments of the division. The arrival in the American KxpecHtionary Forces in 
August, 1918, of additional officers for duty in the food and nutrition section, 
and of sergeants of the Quartermaster Corps, permitted the formation of parties 
for duty with the following combat organizations: 1st, 2d, 3d, 4th, 5th, 6th, 
7th, 26th, 28th, 29th, 32d, 33d, 35th, 36th, 37th, 42d, 78th, 79th, 80th, 81st 
82(1, 87th, 88th, 89th, 90th, 91st Divisions, and the 1st, 3d, 4th, 5th, 6th, 
7th, 8th, and 9th Corps.^' 

A party consisted usually of an officer, and several noncommissioned officers 
attached for temporary duty. Parties were assigned to the corps surgeon's or 
division surgeon's office and operated under his immediate direction; although 
in constant touch with the office of the director of laboratories and the surgeon 
under whom they operated, they were more or less independent. This arrange- 
ment allowed them to use their own resourcefulness and to give such advice, 
make such plans and assist in carrying out sucb action as the immediate occa- 
sion demanded. They worked in close conjunction with the officers of the divi- 
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sion, especially the sanitary inspector, assistant chief of staff, G-1, the inspector 
general, the quartermaster, and organization commanders. The work neces- 
sitated detailed inspection of kitchens, and the instruction of personnel, 
iniiividually, in groups, and in schools. As was to he expected, conditions 
varied in each division ; hut, in the main, the program developed along the lines 
of insuring that the men got food wlien possihlo and that such food was handled 
to tlie best advantage as far as storage, menus, cooking, serving, sanitation, and 
economy were concernetl.-" 

The nature of the ration and its distril)ution, the functioning of tlie supply 
organizations through the regulating officer and railhead officer, and the system 
of automatic issue hefore the su])|)lies readied the division will not he entered 
into liere. Briefly, from base ])orts to the front, food moved through France 
from hase depots to intermediate depots, from intermediate depots to advance 
depots, thence, controlled by regulating stations, to railheads, and from rail- 
heads to divisions. As far fonvard as the railhead, transportation was by 
rail. Usually for divisions on the march or occupying sectoi-s of trenches the 
railhead and the divisional dump were at the same point in order to save 
trucking. During combat, however, when a division was advancing from its 
railhead, it became necessary to push the divisional dum]> forward, keeping 
constantly in liaison with the regiments; this forwartl movement of the dumj) 
necessitated trucking from the railhead, sometimes for great distances. At 
one time during the Belgian campaign a division had a haul of 60 km. from 
tlie railhead to its dump.^" 

Each soldier had on his person 2 days' reserve ration. In addition to 
these 2 da\'s' reserve ration, the unit wagon carried 2 days' field aiul 1 day's 
reserve rations; the divisional suj)|)ly train carried 2 days' field rations, making 
in all 7 days' ration (.3 reserve and 4 field) ; enough, if intact, to subsist the com- 
mand for 1 week.-' These rations were never used unless a real necessity 
arose, for at all times new rations continually were being ])ushed forward in 
conformity with the daily ration system which had been adopted in July, 1917.-" 
While serving in the front lines the soldiers were entitled to extra allowances 
in coffee, sugar, meat, bread, and candies. In general, the garrison ration was 
su|)plied unless the field or other ration was designated by the commander.-" 
It can be said that the food supply of the American Expeditionary Forces was 
of uniform excellence and, with certain minor difficulties, also in adeqiuite 

amounts." 

GARRISON R.\TION AT THE FRONT 

MEAT 

The meat component was very well handled, no inferior or spoiled meat 
being seen with combat troops; a small amount needed considerable trimming, 
but as a general rule the supply was of excellent quality and present in large 
amounts. Bacon was appreciated up to 20 to 25 per cent of the ration; greater 
amounts could not be utilized and found their w-ay into the fire. At times 
only canned meats were available — that is, canned roast beef, corned beef, 
and corned beef hash; however, the quality of these was satisfactory and the 
amount issued was not considered excessive. Salmon was an article of food 
in which considerable wastage occurred because of the limited quantity which 
the soldier would eat.^** 
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BREAD 

During the summer of 1918 a considerable amount of bread baked for 
our troops at the front deteriorated. There was an epidemic of mold, appar- 
ently resulting from delay in handhng, methods of packing, and shipping in 
French cars. Many organizations suffered from this cause, since there was a 
loss up to 100 per cent, in some instances, with nothing to replace it. After 
the 4 pound oval loaf was introduced there was very little difficulty, for this 
bread was sometimes issued three or four weeks after being baked and was 
found to be still in good coitdition. Later, the small round 2-pound loaf 
from the mechanical bakeries at Is-sur-Tille was received and also gave satis- 
faction. During January, 1919, bread was loss satisfactory, and numerous 
complaints were received as to the quality, texture, and baking, though after 
February, 1919, no difficulty from this source was met. As for the hard bread, 
that packed in tin containei-s was very satisfactory; that issued in cardboard 
cailons, or the French variety packed loose in crates, suffered considerable loss 
through moistiu'e and mold.^" One officer reported: ^" 

There has been a continuous and excessive loss of hard bread in this division for the 
past seven weeks, due (1) to the unsatisfactory manner of packing liard bread and (2) to 
the conditions under which this division has been operating. Hard bread has been received 
by this division packed in three ways: In the National Biscuit Co. packages of 8 ounces, the 
French '2-ounce biscuit in bulk, packed in wooden boxes, and the French 2-ounce biscuit 
packed in paper cartons. Of the three methods, the last is the poorest, as the paper box 
takes in any moisture and the bread rapidly deteriorates. Facilities for proper storage in 
the field have been continuously poor due to the fact that there has been a great deal of 
rain during this period. Men on tlie march carry four of the National Biscuit Co. packages, 
or if those are unavailable for issue, they will be given the French biscuit loose. Due to the 
bulkiness of this bread, it is almost impossible to get it in any water-tight portion of the 
pack; at lea.st it is impossible to protect it and at the same time have it readily accessible. 
At the end t)f one march of 18 km. in the rain, I personally checked the hard bread carried 
by .50 men and found that in excess of 80 per cent of the bread had become soggy. This 
bread is not available for salvaging nor for use in the kitchen, because of the large supply 
of soft bread and because of the fact that it is impossible for anyone in this division to antici- 
pate the weather conditions and have the soft bread supplies stopped at the time of probable 
deterioration of hard bread. 

VEGETABLES 

Often there was an insufficient issue of fresh vegetables, which was over- 
come in part by the use of dehydrated products or by local purchase of fresh 
articles. Many officers reported that both these alternatives caused trouble: 
The dehydrated vegetables were new to most of our Army cooks, very few of 
whom bad ever seen this form of food and they had received no instructions 
in its preparation. In some places water for soaking dehydrated food was not 
available: the residt was bad preparation. Fresh vegetables sent by the 
regulating officer, while very acceptable, were in some cases a total loss: Fresh 
tomatoes and cabbage on reaching the front lines showed deterioration to an 
extent ranging from 5 to 40 per cent. The fresh vegetables bought locally 
were of course much better and were often available even in rapid advances. 
During the Meuse-Argonne operation great cabbage fields, found in the region 
mentioned, materially supplemented the diet." The following quotation 
intlicates a deficiency in vegetables : ^° 
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Average for 27, .500 men of 4.1 ounces of fresh vegetables per man per day or 20.5 per 
cent of vegetable ration. No potatoes or canned tomatoes received. * * * Relative to 
the quality of supplies, the bread and beef were found in good condition, but the carloads 
of fresh vegetables were as a rule not found in good shape. The crated fresh tomatoes 
seemed to have spoiled on account of the majority of the tomatoes being picked too ripe 
and also due to improper storage in the car. 

Fruit, milk, and cereals wore deficient, both as allowed by tbe ration and 
as actually received. The pepper accumulated. The lard was excessive and 
went into the fires as an almost imiversal practice.^" This situation was im- 
proved by General Orders, No. 176, G. H. Q., A. E. F., efTective November 
1, 1918. 

Wlien in combat or advancing to the combat the field ration was designated 
by the commanding officer.™ This field ration consisted of canned meats in 
place of fresh meats and hard bread instead of fresh bread, and otherwise, from 
the soldiers' point of view, was indistinguishable from the garrison ration. 
The reserve ration carried by the soldier and in the field train consisted prin- 
cipally of canned meat and hard bread. Reserve rations on the person caused 
some trouble because the soldiers either consumed them before they should 
liave been eaten or threw them away, thereafter going hungry. The special 
trench reserve ration, consisting of 25 rations sealed in metal containers, was 
designed for use during periods spent in trenches under conditions of a heavy 
barrage, when it was impossible to bring up rations. With American troops 
these conditions scarcely arose and consequently this ration was not utilized." 

TRAVEL RATION 

The travel ration consisted of canned meat, fresh bread or hard bread, 
canned beans, and canned tomatoes; sugar and coffee were usually sujjplied en 
route. On the whole it was satisfactory.^® 

RATION SUPPLY WITHIN AN ORGANIZATION 

The problem of su])j)ly within an organization caused more trouble than 
was anticipated. During the period in the front when accountability was 
removed, the suj)ply officers, organization commanders, and mess sergeants 
assumed that the ration was "Whatever we get." In many cases losses were 
not made good, spoiled goods were not redeemed, and insufficient rations were 
received. Part of this dilTiculty arose from the shortage of transportation, 
part from petty thefts along the line of sujiply. There were no ration slips 
available to check the supplies, so that the more desirable articles had a tendency 
to disappear before they got to the frontline.^" 

RATION REPORTS 

Ration re])orts were also responsible for certain delays in getting the food 
to the men. It was customary for the daily strength to be sent to the battalion 
headquarters, there consolidated and given to the regimental headquarters 
where it was again consolidated and given to the supj)ly officer. The su])])ly 
officer took the report to the railhead as a basis for the ration return. The food 
was not issued until next day and it was not imtil the third day that it reached 
the hands of the regimental supply officer for distribution to the companies. 
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The officer of the section of food and nutrition suggested that the routes of 
communication coukl be simplified considerably by telephoning the daily 
report to the railhead for issue the same day. This brought about considerable 
improvement because it eliminated the shortage of food resulting from detach- 
ments continually arriving at the front and being without food for three days 
unless they could obtain some by taking part of that meant for the troops 
already there. In rare instances only were provisions made fo r detachments 

sent forward.^" 

RATION ISSUES 

Ration issues were d aily, the purpose of this being to permit unexpected 
moves without involving much transportation of food supplies.^' This system 
was not without its difficulties, as can be seen from the following quotation 
from a report of an officer of the section of food and nutrition : ^^ 

With the daily system of issuing rations now being adopted, I advise that the division 
quartermaster should be allowed three days rations to meet the delay in receipt of rations, 
and in order to minimize the breaking of packages. The division of sacks of fiour, sugar, 
etc., is wasteful and unsanitary, and should be avoided by the "under and over" system of 
daily supply from the division quartermaster or from the regimental supply points. 

Also, in my judgment, with the daily issues the whole of each ration article or the whole 
allowance of a substitute shoidd be issued to an individual mess rather than a part of ration 
article and part substitute. For instance, 60 per cent beans and 40 per cent rice give not 
enough of either for a meal, and the making of menus becomes difficult. 

COOKING STOVES 

No description of the food conditions would be adequate without going into 
the matter of the stoves available for cooking. Some of the troops, when at 
the embarkation camps, had their field ranges taken from them on landing in 
France and were practically without cooking equipment of any kind. This 
was all the more serious in the case of the National Army divisions, since what 
training the cooks had had in the home cantonments was on large fixed ranges. 
The officers in the nutrition parties with combat divisions assisted these cooks 
in making temporary substitutes, such as rock or mud ovens, to tide over the 
situation until such time as rolling kitchens were available. There were four 
main types of rolling kitchens in use in the American Expeditionary Forces 
during hostilities, as follows: Magor, Steinburn, Taylor No. 29, Taylor No. 
30. The Liberty four-hole, animal-drawn, and the Liberty four-hole, motor- 
drawn rolling kitchens also were used, but to a slight extent. Later the Bubb 
oven was introduced into the army of occupation, but did not function during 
combat.'* 

The Magor rolling kitchen is limited by its construction to boiling and 
frying. It has two ordinary boilers and two double boilers. The double 
boilers proved a failure; it was impossible to heat the necessary bulk of material 
with the thin steam jacket available.'" 

The Steinburn rolling kitchen has four boilers directly over the fire and 
two small ovens. The kitchen is so heavy as to be hard on horses as well as 
men; the boilers are so placed that the heat is drawn to them, with the result 
that the ovens are poorly heated and are useless for roasting or baking'" (fig. 43). 
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The Taylor rolling Icitchen " No. 29" has four boilers directly over the 
fire and a large griddle for frying. One whole side of the kitchen is occupied 
by a large oven. Great difficulty was encountered by cooks in obtaining 
sufficient heat for baking 2" (fig. 44). 

The Taylor rolling hitchen" No. 30" carries six boilers, the two in the 
center being double boilers. It has two fire boxes, one at either end, with each 




Fii;. 35.— Front and right side of field range .Vo. 

set up 



, witli boiling plate and Alamo attachments, 



of which is an oven so located that the heat must pass around it before reaching 
the chimney. One or both fire boxes and ovens may be used. There is a limber, 
which can be used as a bread, fuel, or forage box, and a table 8 feet long (fig. 45). 
The Army field range with the Alamo attachment is thought to have its 
advantages over all types of rolling kitchens; including the time taken in setting 
it up, a meal can be prepared on it almost as promptly as with the rolling 
kitchens; also it can be installed as a semipermanent range which gives excellent 
satisfaction. During the time when troops are engaged in trench warfare, 
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in support, in reserve, or in rest billets, this type of cooking equipment is 
superior in every way. During a rapid sdvance there is a field of usefulness 
for mobile cooking apparatus, but even under these conditions it is far from 
ideal. In the Meuse-Argonne oj)eration the smoke of the rolling kitchens was 
easily detected by the enemy, resulting in drawing heavy shell fire and in 
many direct hits; consequently, they were grouped far back of the line and the 
food had to he carried a long way. Rolling kitchens were very hard on men and 




Fig. 36. — EQuipment for field ranpe No. 1 



12. Boiler and cover, No. 48 (1) 

13. Boiler and cover, No. 49 (1) 

14. Boiler and cover, No. 50 (1) 

15. Boiler and cover, No. 51 (1) 
Ifi. Boiler an<l cover. No. 53 (1) 
17. Boiler and cover. No. 54 (1) 



18. Cleaver (1) 

19. I)ii)i)er, 2-(iiiart, No. 55 (I) 

20. nipper, l-()iiart, No. .56 (1) 

21. Fork, small C2) 

22. Grinder, meat (1) 

23. Knife, butcher, 8-inctl (3) 



24. Pans, hake (2) 

25. Saw, meat (1) 

26. Skimmer, large (1) 

27. Spoon, large (2) 

28. Steel, butcher (1) 



horses and they traveled poorly, especially when trailed behind trucks, the 
fire boxes breaking up or shaking apart. They supply poor meals, because the 
cooking is practically limited to stews or "slum."" 

FOOD CONTAINERS 

Marmite cans or containers for keeping food warm were used in two sizes, 
a large one of approximately 12 gallons capacity and a smaller one holding 
about 6 gallons. The lid was of thin material, so that it warped when screwed 
on. There was a felt washer under the lid, which became soiled and could 
not be cleaned. Considerable difficulty was experienced during the summer 
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of 1918 because food sent forward in the night became sour before the men 
could eat it in the morning. The marmite can as issued to our troops seemed 
to have been designed on the assumption that men carrying it to the front 
areas could move upright. In practice, however, when these <'ontainers had 
to be transported 3 to 5 kms. by cariying parties in a crouching position the 
labor proved very exhausting to the men. British, French, and Gorman 
containers were all designed to feed a squad of men and could easily be carried 
by one man.-" 




^, MAGOff-4-HOLti 



Fm. 41. — The Magor rolling kitchen. Designed capacity, 2^)0 men 

KITCHEN EQUIPMENT 

Kitchen equipment for the field often was found to be of inferior quality. 
Better material and workmanship would have obviated the necessity for 
frequent replacements or for getting along without important utensils when 
new articles were almost impossible to obtain. In particular the meat saw 
was too short for company use; the meat grinders, so essential for the Army 
kitchen, were too small and too easily broken; the butcher knife should have 
had solid metal handles, thereby avoiding cracks in which dirt and grease 
could accumulate.^* (See fig. 36.) 
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FUNCTION OF NUTRITIONAL FIELD PARTIES 

The chief function of the nutritional field parties was to improve mess 
conditions in the divisions, and this duty required the larger part of the time 
available to the officers and sergeants. The policy of following inspections by 
elaborate reports containing destructive criticism was not favored. On the 
contrary, every effort was made to find out what was the matter with the 
particular mess being inspected and to give such practical advice and informa- 
tion as would overcome the difficulties. Much time was spent instructing the 




Fli',. 12. — The Miigor rolling kitc'hon, showing oil tank for heating purposes 

kitchen personnel of individual companies regarding elementary problems of 
cooking and sanitation, the rudiments of mess management, the drawing of 
rations, and storage and care of food after its receipt. In this way it was possible 
to show the company commanders where the faults lay, and to improve the 
cooking as well as to reduce the waste. Small groups of mess sergeants were 
given informal lectures; circulars of instruction were issued for general distribu- 
tion; temporary schools were put into operation. In addition, the officers of 
the field parties held many conferences and made such reports as were necessary 
or required to the organization commanders and to supply officers.^* 
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FOOD PROBLEMS OF AN ADVANCING DIVISION 

Advancing from a rest area to the front iisuallv was accomplish od with 
little trouble; the ground had all been marched over before, villages were 
marked for billets, railheads already located, and rapid handling of rations was 
possible. The method used in such an advance was quite simple; usually 
divisional headquarters moved once in two days, the same being true of the 
railhead, both of which on one day were in advance of the moving division and 
on the next day at the rear. When secrecy of movement was a factor, troo]) 
movements were accomplished at night. This "leap-frog" system allowed of 




Fiw. t:i. -The .Steinhurn rolling kitchen 

a semistationary post of command and ration dump while the division continued 
to advance. Arriving near the front, the advance railhead was passed, and a 
ration dump was established at some point farther forward while troops passed 
on to the line. In such a situation rations were hauled by truck from railhead 
to dump; regimental supply trains (usually animal-drawn) continued the 
movement from the dump, and in organization ration carts the food from the 
regimental dump was transported to the kitchens concerned.^" 

During open warfare, when rapid advances were being made, the necessity 
of pushing forward the divisional dump, so that it was readily accessible to 
regiments, constituted quite a problem, which was made all the more com- 
plicated by the fact that every forward movement of the dump meant a greater 
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distance from the railhead, and consequently an increased load on the trucking 
facilities, though railroads usually could be built as fast as the troops advanced. 
Tliis, briefly, was the food problem of the advancing division. Theoretically, 
such an advance sliould go smoothly; practically, the whole scheme was beset 
witii a thousand difliculties, differing with local conditions, having ramifications 
into every dej)ni'lment of administration, and depending entirely on the com- 
mon sense and good judgment of the men in charge for a rapid and certain 
solution.^" 




The Tiiylor rolling kitchen No. 2!l 



The following quotations from reports by nutritional field parties are of 
interests" 

Food condition.'^ during (lie Si. Mihiel operation. — The system of issue of food supplies 
was by supply train from railhead to distribution points, from there to companies by field 
train. The ration seemed to have been well taken care of until it reached the supply com- 
panies, but after reaching the supply company there seemed to be difficulty in getting it to 
the company kitchens. There is needed, especially in the line companies, a closer coopera- 
tion between the supply officer of the regiment and the various kitchens of the organization. 
In some cases the food was delivered all right to the kitchens, but the proper guide was not 
furnished the kitchen authorities, so that the food did not reach the men in action. At one 
regimental food dump visited by our field party, food was piled in equal numbers of supplies 
regardless of the number of men in each company to be fed. Also the division of rations was 
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not plainly separated, so that one organization did not know which was their sliare or where 
their share left off. No regimental issue slips were signed or given out at this particular 
regiment. Nevertheless the men in the Twenty-sixth Division did not go hungry after ob- 
taining their objective in this particular drive on the German trenches, because vast 
quantities of German foodstuffs were captured, such as oatmeal, ungrouiid coffee, with 
roasted barlej', souj) cubes 2 inches square wrapped in waxed paper, wrapping ])aper out- 
side. The soup cubes consisted of cooked, dried vegetables pressed together. In case of 
beans, the beans evidently were previously cooked, dried, then powdered and pros.sed into 
cakes. Fifteen minutes cooking, according to the label, prepared it for use. The German 
fresh bread was dark in color and of a sour taste and odor. The bread appeared to be 
made of rye and graham flour, loaves being about 14 inches long and inches in diameter, 
weight between 2 and 3 pounds per loaf. The liard bread was in small cubes al>i)ut tliree- 




Fia. 45.— The Taylor rolling kitchen No. 30 

quarter inch long and one-half inch wide, slightly sweetened and of delicious taste. The 
.\mericans also captured and consumed a considerable amount of German canned beef, many 
barrels of Boche beer, condiments such as dill pickles, sour kraut, and other German food. 
Found by inquiry that two days' reserve had been issued for each man of reserve rations 
and that one day's reserve and two days' field was in the field train and the two days' field 
was held by the quartermaster. From the talk of the Infantry at the front the day before 
the drive started I judged that a great many men discarded their two days' reserve so as to 
be able to travel faster and not be hampered with any "unnecessary" equipment. The 
day after the advance started the division quartermaster moved the ration dump up to the 
town on the old line; from there the supply officer sent out trucks to the advanced troops. 
So rapid was the advance that the supply officer could only designate to the driver the distri- 

40081"— 26 1 46 
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biitioii of the rations in the most general terms; they had eonii>letely lost liaison with their 
organizations, and it seemed highly improbable that the ration trucks would find and deliver 
the rations to the unit for whom they were intended. The congestion of all the :nain roads 
was very bad, the rations were dclaj'ed 8 to 10 hours between the railhead and the divisional 
dunip with other traffic. On every side I saw rolling kitchens doing splendid work feeding 
whatever troops were in the vicinity. Field ranges were also hastily set up and in use, 
but it seemed to me that tlie rolling kitchen was by far the most practicable and serviceable 
method of feeding troops. With the congestion of traffic on the roads that seems inevitable 
during a rapid advance, it would seem nece.ssary for organizations to depend for a few days 
on their reserve and field rations carried bv the men and the field trains. Conditions of 




Fig. 46.— The Liberty rolling kitchen, four-hole, animal-drawn 

traffic and poor liaison are such as to indicate that supplies sent from the railhead or 
divisional dumps would not reach the troops for which they are designated for several days. 
Food coiulUloHx during the Meuse-Argonne operation. — In spite of frequent movements, 
the railhead and supply train have been functioning admirably though under great diffi- 
culties; there is not a full quota of trucks, and since the recent advances the ration dump 
had to be changed frequently. In spite of this the food has always been on hand, dis- 
tributed to the supply companies of the regiments and by them to the kitchens. The rations 
were unloaded at the railhead, through it to the ration dump, and from there distributed 
to the kitchens. The kitchens were all together. They should be kept together, at least 
for a battalion. * * * In this way the kitchens would not become lost, as has hap- 
pened more than once. 
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On the first troop movement one regiment did not carry their rations with them as they 
were instructed, and so were without food. Again, this has been a common difficulty. For 
three days of the advance most of the men were not receiving any hot food; the kitchens 
had it and cooked it but were unal)le to find the men to deliver it to. Now that the con- 
ditions have become more normal this is being overcome and all are fed. 

Practically all the kitchens of the combat units have been seen at least once fiuring the 
week, but owing to their constantly changing status and the similarity of conditions found 
it is useless to report on the individual mess. All are using the French type of rolling kitchen 
with four large boilers and a front or carrying part holding si.x insulated containers. When 
the battalions are in support and reserve the men eat at the kitchens; when in the front line 
the food is carried in the containers to the men. Most of the organizations now in the front 
can receive food only at night. They eat two meals a day, and the food has been ample for 




Fig. 47. — The Liberty rolling kitchen, four-hole, motor-<Irawn 



these two meals. There has been an occasional shortage of some articles of the ration, 
due to the fact that it had not been received at the railhead, but on the whole the men fared 
very well. When in reserve the companies have access to the rolling sales commissary where 
they buy oatmeal, jam, etc. One trouble in the front is the shortage of water, and par- 
ticularly for this reason it is hard to utilize dehydrated vegetables; fortunately fresh 
vegetables have been issued frequently during the past week. It is only possible to use a 
small amount of flour for gravies in this type of kitchen. 

Due to the difficulties of the attack and progress afterwards (shell fire, bombing, rain, 
etc.) it was practically impossible to get any food forward for nearly 36 hours — that is, 
late on the afternoon of the 27th of September (the attack commenced at 5.30 a. m. on 
the 26th) when wagons were pushed ahead with corned beef, baked beans, hard bread, and 
jam. Due to the crowded conditions of the roads, filled with ammunition trucks, advancing 
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artillery and ambulances, no rolling kitchens could be carried forward for some time. It 
became necessary for the men to subsist on what they could get, and as most of the soldiers, 
as before stated, had eaten the entire reserve, they were hungry before food could arrive. 
As the attack gradually developed into an enemy retreat, order began to come out of the first 
few chaotic days, the roads were rapidly repaired and within four days rations were going 
forward quite regularly — canned meats, potatoes, beans, coffee, milk, etc. No fresh beef 
and no bacon were received until the division was withdrawn, when the beef component 
arrived, but bacon was not received by the division until late in November, nearly two 
months. 

Kitchens were placed in any shielded location available. The military phase of these 
movements were preparations for a surprise attack. Men were bivouacked in the forest of 
Hesse — under cover, all smoke was avoided — all lights at night were carefully covered. 




Fig. 48.— Kitchen of Company A, 126th Infantry Begiment, 32d Division 



Usually cooking was done in late afternoon and the food sent forward in marmites. Some 
kitchens were 2 km. from the organizations, others closer, while one kitchen was located in a 
cave within 500 m. of the trench. Rolling kitchens had been supplied by this time — but most 
cooks preferred to set up and use the field range. The food offered little variety — dehy- 
drated vegetables, corned beef, bread, jam, dried fruit, and coffee — these were the chief items. 
A rendezvous for supplies, a reserve dump, was built up. This was used, when the 
attack began, as a dump from which fighting units could be fed. In sending out food from 
here little system prevailed. Beans in 113^-ounce cans, corned beef and hash in pound tins, 
and hard bread in 8-ounce packages were the chief items. These were loaded into ration 
wagons, hauled forward and distributed wherever hungry men could be found. Due to the 
roads and shell fire it was impossible for these wagons to advance nearer than 4 km. from the 
fighting line. 
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During this time considerable attention was given to the reserve rations on each man, 
it being desired that no man go over the top without the reserve. One of the striking things 
about the American soldier is his utter disregard for the future, as shown by the avidity witli 
which he will eat a two days' ration for lunch on the first day, throw away his slicker the 
minute the sun appears, chuck his blankets when going gets hard, and then go hungry, cold, 
and wet, and cheerfully blame the whole affair on some one else. 

There is an increasing laxness since coming to the front in regard to the use of the two 
days' reserve ration carried by the men. Many will eat it on any pretense, others throw it 
away immediately, and most pack it in their rolls instead of in their haversacks, and so again 
it may be lost. In this connection it is noted that a too large percentage of hard bread 
issued before leaving the rest areas was wet; it is now moldy and consequently useless. 




Fig. 49. — Hidden kitchen, 101st Infantry Regiment, Bois de la Voisogne, France 

Food as it is eaten by tlie men is in many cases unsatisfactory and in amount insufficient 
to maintain health and morale. There is widespread and just complaint about the food by 
the men, particularly during the time they occupy the trenches. 

All systems now in use go to pieces when armies are engaged in active artillery warfare. 

From the nutritional point of view it is an interesting fact that men under 
actual combat conditions, such as in the Meuse-Argonne operation, when it was 
not possible for kitchens to be brought up, and only one meal a daj' was supplied, 
did not complain seriously about being undernourished. This may be ascribed 
in part to the splendid morale of the American soldier, though from a physio- 
logical standpoint it does a healthy man no harm to go for four or five days 
without food. However, these circumstances of rapid advance and intensive 
open fighting were only in evidence during the Meuse-Argonne operation, and 
the actual time spent under these conditions was short and unimportant from 
the physiological standpoint. '' 



726 SAXITATION 

THE IDEAL FIELD RATION 

The problem of tlie field ration has three aspects: Physiological, psycho- 
logical, and practical. This subdivision is not absolute, since each subject has 
ramifications with every otlicr, and overshadowing all this is the question of 
transportation. Tlie ideal field ration, then, is one which meets all the physio- 
logical needs of tlie body, with no great excess to become a burden on transpor- 
tation; wliich is always satisfactory to the soldier's palate and taste, an 
obviously unattainable ideal; and which permits of ready transportation, in 
proper sized containers, with good keeping qualities.^" 

Physiologically, it is relatively easy to lay down a ration. To meet the 
demands of the average soldier the ration must deliver not less than 3,500 
calories, or, allowing for unavoidable losses, it should contain in gross about 
4,000 calories with a standard distribution of the elements. Because of its 
high heat value per unit of weight it is well to have a high fat content. This 
fact accounts for the popularity of bacon as a regular component of the field 
ration. Hard bread, like bacon, is classed as a concentrated food, having a 
caloric value of about 100 calories per ounce. Hard bread, to be satisfactory 
in the field, must be in tin or some other form of container which will protect 
it from the wear and tear and action of the elements. By using 16 ounces of 
hard bread and 10 ounces of bacon it is possible to give the soldier 90 grams of 
protein with 3,600 calories per day, with a total weight of only 1% pounds, 
whereas the garrison ration, delivering about 4,400 calories, weighs approxi- 
mately 4^4 pounds. The possibility of getting a ration which is too salty and 
too dry should be avoided, for both will lead to high water consumption, and 
when an army is operating in a new country without complete knowledge of 
water sources the practice of drinking at every well or spring becomes a danger- 
ous one. For this reason, corned beef, with its high salt content, should be 
used very sparingly in the field, especially during operations. In general, the 
physiological problems are not difficult, it is only the solving of the physiological 
questions in their relations to the important practical considerations involved 
that the real complexity of the situation becomes fully apparent.^" 

Perhaps of equal importance in selecting a ration is the question of psy- 
chology. Upon watching troops under all conditions of warfare it becomes clear 
that no other single factor is so important as diet in maintaining or destroying 
army morale. Especially is this true in an army composed of men recently 
drawn from civil life, as our armies usually are. In combat, field operations, or 
advanced rest areas, where it is impossible to give the soldier much amusement, 
food becomes an increasingly important factor. For this reason, if the ration 
is to fulfill its function completely, it must serve not only the body needs of the 
soldier, but satisfy the palate as well. During front-line duty it was always 
possible to determine the strong and the weak organizations by visiting the 
kitchens. Nor can these problems be controlled solely by the officer in command 
of the organization. General headquarters must have a willingness to meet 
every reasonable request from the combat divisions, and should give careful 
attention to the character and variety of the food which is going forward. 
Some items should always reach the fighting soldier even at the cost of other 
components of recognized value. Candy should go to these troops at all times; 
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it is quite remarkable to see the influence of candy on a division whicli has 
subsisted for 30 days or more on coffee, sugar, frozen beef, low-grade war bread, 
and potatoes. Another item is tobacco. Though the amount is small, still it is 
an important item in keeping the soldier contented.-" 

In practice the feeding of an army in action becomes eventually a problem 
in transportation, and any attempt to build a satisfactory ration must give 
due regard to this circumstance. The size and character of food containers 
must receive careful thought, and a wise selection in this respect may be quite 
as important as the question of what they shall hold. Shape, size, and material 
bear quite important relations to the transportation available and to the type 
of pack to be used. As to material, fiber may be developed in the future, but 
up to the present time nothing better than tin has been found in spite of cer- 
tain disadvantages. The square or oblong container certainly packs more 
readily, but such containers were impossible to obtain in quantity during the 
World War because American firms had dies and machinery mainly for the 
manufacture of round cans.^" 

The devising of a ration can not be accomplished in an office miles from an 
organization to be fed, nor can a ration be laid down in Army Regulations 
which will always suit every condition encountered in the field. The pre- 
scribed field ration should be a higldy flexible schedule based on (a) intelligent 
reports from the organization by an officer especially qualified to advise regard- 
ing the needs after he knows the transportation situation, the climatic condi- 
tions, the character of future movements, the dietary habits of the command, 
and the status of the local food supplies; and (b) close cooperation on the part 
of those in charge of supplies in the rear, on the assumption that the officer 
with a combat division probably knows more about the existing conditions for- 
ward than the supply officer in the rear.^" 

NUTRITIONAL CONDITIONS IN HOSPITALS 

For various reasons it was thought best that the nutritional officers for 
hospitals should be assigned directly to the hospital division of the Medical 
Department in the American Expeditionary Forces. Recommendations 
could then be made directly to authorities who had the power of immediate 
action, rather than through the less direct channels that would be necessary if 
tlie nutrition officers acted for a coordinate division. This arrangement 
worked out most happily. Investigation by the section of food and nutrition 
was almost without exception confined to base hospitals, or to evacuation 
hospitals acting as base hospitals, because (a) the entire time of the single 
officer assigned to this work was not even sufficient to visit all base hospitals, 
and (6) the camp hospitals, which served under the immediate supervision of 
the section surgeons, usually were taken care of by the nutritional officer 
assigned to the respective sections." 

In general, it was the plan of the nutritional officer to remain with the 
organizations being studied for a period of time sufficient to enable him to 
become familiar with the problems and possibilities confronting the mess 
officer concerned, and to submit recommendations only after this survey was 
completed, although minor suggestions often were made in a casual manner 
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during the course of the visit. At the conclusion of the visit it was the custom 
to have a conference with the commanding officer of the organization, usually 
in conjunction with his mess officer, and at this time to discuss the important 
recommendations, which were submitted in writing. The finance and account- 
ing division of the chief surgeon's office, American Expeditionary Forces, had 
inspectors in the field, who were very helpful to the mess officers in establishing 
a proper system of accounting. It was not necessary, therefore, for the nutri- 
tional officer to touch this phase of administration. His work was confined 
to what may be called the practical activities of the mess organization." 

The recommendations made covered such points as systems of service; 
protection of patients during meal hours or while waiting in line; waste and its 
prevention; sanitation of food, kitchens, mess halls, and storerooms; adequate 
dish washing; delivery of food to the ward and serving in the ward; menus and 
menu writing. Recommendations dealt not only with the patients' dietary 
but also, when necessary, with the subsistence of duty officers, nurses, and 
enlisted personnel of the Medical Department. The functions of the several 
members of the mess force and the efficient organization thereof were outlined 
when it was thought that such action would be helpful." 

SPECIAL PROBLEMS REGARDING BREAD; MEAT; RATIONS FOR LABOR TROOPS 
AND PRISONERS OF WAR; FOOD WORK IN OCCUPIED TERRITORY 

MOLDING OF BREAD 

General conditions which led to an investigation of the bread supply have 
been outlined above (p. 708). Following the development of mold in bread 
shipped to the front in the summer of 1918, the first studies undertaken by the 
food and nutrition section, office of surgeon general, American Expeditionary 
Forces, were conducted at the central Medical Department laboratory, Dijon, 
with a view to determining such points as what molds were present, the tem- 
j)erature of baking and its effect upon the mold growth. In general the aim 
was to determine the source of infection. It soon became evident, however, 
that a much more comprehensive study would be necessary, and to this end an 
officer of the food and nutrition section was brought from our laboratory in 
Paris and assigned to this specific investigation. After a preliminary^ inspection 
of the bakeries at Dijon he submitted findings as follows i''- 

In accordance with verbal request that observations be made of the preparation of .\rmy 
bread with the object of noting possible lines of experimentation, July 13, 14, 15, and 16 were 
spent in an inspection of the bakeries at Longvic. 

From these inspections the following information bearing on bread quality was gathered: 
(o) The bread formula is — 

Flour pounds-^ 257 156 100 

Water gallons.. \7}4 \0H 7 

Salt pounds.- 5 3 2 

Yeast pounds (livres).. IJ-^ 1 5^ 

Sugar.- pounds.. 3M 2 2 

(h) The dough is set at appro.ximately 89° F. This varies with the time and with 
atmospheric conditions. 

(c) The dough is extremely stiff and very difficult to mix thoroughly. 

(d) The average time of fermentation is 5 hours. The first punch is at about 3J^ hours, 
the second at 43^ hours, and the scaling at 5 hours. No proofing is given the loaves other 
than the time (about 10 minutes) required to scale all the loaves. 
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(c) The loaf is scaled to 13}^ pounds, which should give a 12-pound loaf after 24 hours. 
It is difficult to handle this (jnantity of dough and mold it tightly. 

(/) The bread is baked for 13^ hours. 

ig) The bread after Ijaking is immediately placed on cooling racks, where it is allowed 
to remain at least 24 hours. 

(h) The bread is sacked in jute bags, 5 loaves per bag, for shipment. The jute bags have 
a strong odor, characteristic of this article. 

(i) The quality of the load as regards external appearance varied greath' from company 
to company, and also from one Ijatch to another by the same company. This variation 
extended from apparently whole surfaced loaves to those manifestly too split to stand long 
shipping. Some burned bread was also noted. 

(i) The yeast is the compressed product of Springer & Co., Maison-.\lfort, France. 




Fig. .'tO. — A field bakery, producing 12-pound loaves of bread 

(k) The flour varies in grade and miller. Blending is resorted to where necessary, the 
proportion being ascertained by a preliminary trial of half of each variety. The blending is 
done at the time of weighing out the flour for the run. In most companies and sections the 
flour is sifted. 

As a result of his observations and other information, it was suggested by 
the officer making the investigation that the following subjects were of sufficient 
practical importance to warrant special study at this time : '^ 

(a) The availability and suitability of dried yeast; (6) the influence of varying hydrogen 
ion concentration on the quality of field bread; (c) the best size and shape of the loaf for field 
bread; (d) the most desirable temperature and time for baking a 12-pound loaf; (c) the 
optimum period for cooling bread before sacking and shipping; (/) the most suitable container 
for shipping bread; (g) the use of higher milled wheat or foreign cereals in the bread formula. 
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In regard to these problems the following suggestions were made by the 
officer detailed on this study :^" 

The nrnilabilih/ and suitability of dried yeast. — The present source of yeast is Springer & 
Co., Maison-Alfort, France. Its quality is excellent. However, the proximity of this 
establishment to Paris and the possibility of a breakdown at any time would make it desirable 
that another source of yeast be available. In lieu of compressed yeast, other ferments can 
be made by each bakery company; good results can be obtained from these, but their use is 
troublesome and may be uncertain. Another source of ferment is dried yeast, of which sev- 
eral varieties are on the market. The American product consists of about 30 per cent yeast, 
mixed with a varying substratum. The potency of such yeast is very variable and does not 
usually persist longer than three months. 

Another form of dried yeast is prepared by Springer & Co. This product, "Sicca," is 
the desiccated form of ordinary yeast. The manufacturers claim that this product retains 
its activity for more than a year. The difficulty with dried yeast is its slowness of action, 
when used in a straight dough. The usual directions call for a sponge dough. This latter 
method has had many distinct advantages, but is not advisable for present field conditions. 
It would seem highly desirable that a study be made of dried yeasts, with a view to deter- 
mining the best conditions for their use under field conditions. The preliminary study can 
be carried out in a laboratory. Later tests should be made in a field bakery to verify labora- 
tory findings. The index of yeast activity would be the rate of gas evolution from a sugar 
solution properly reinforced with yeast nutrient. The apparatus required is simple and likely 
to be found in stock at the central Medical Department laboratory. 

Before undertaking this study, the available supply of this product should be ascer- 
tained, for it is manifestly of no immediate value to experiment with this yeast, unless a suffi- 
cient quantity can be obtained. Similar experiments should be conducted with American 
or British dried yeast. 

The influence of hydrogen ion concentration on the quality of field bread. — The work of 
Jesson-Hansen has demonstrated that for every flour there exists an optimum hydrogen ion 
concentration for loaf quality. It should clearly be borne in mind that maximum size of 
loaf is one of the most desirable qualities in commercial bread; but it is not desired at the 
present time in Army bread. Size of volume is to be ascribed to gluten quality and quan- 
tity. Since a change of hydrogen ion concentration affects loaf volume, it is probable that 
gluten quality is also changed. Whether an increase in gluten strength, without permitting 
a corresponding increase in loaf volume, would produce a loaf that would have better shipping 
qualities is a cjuestion of some practical value. Improved internal loaf qualities, such as 
flavor, texture, and color, are not to be expected as long as the loaf is not permitted to attain 
its maximum size. 

An investigation of this kind would involve the determination of the hydrogen ion 
concentration of a water extract of the flour and the addition to the flour of a substance 
(probably lactic acid) in varying amounts, with a subsequent determination of the hydrogen 
ion concentration. Baking tests would be made with the.se different flours. The hydrogen 
ion concentration could be determined colorimetrically using Lubs and Clark's series of 
indicators. Bakery tests could be conducted in a field bakery. 

The best size and shape of loaf for field bread. — The present 12-pound loaf is a very difficult 
one to mold, to bake, and to handle. It would seem desirable to prepare loaves of different 
size and shape, using (a) the present bread mixture and (6) other bread formulas, with a view 
to ascertaining the most suitable size and shape loaf commensurate with loaf quahty at 
the time the bread is to be consumed. This work would have to be done at a field bakery. 

The temperature and time for baking a 13-pound loaf. — The present practice is to bake a 
12-pound loaf for IJ^ hours. In view of the required 14 runs a day, the ovens are used to 
maximum capacity. Good oven practice utilizes a higher temperature at the beginning 
of the baking, and a lower temperature toward the end; however, demands for quantity 
seriou.sly interfere with this method, since no time is allowed between bakings for reheat- 
ing the ovens. This necessitates an excessive heating at the end of a run in anticipation 
of the new run. A consequence of this system is the uneven heating of the bread, 
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causing strains and craclving, togetlier with a too rapid Ijalcing of thic outside and too little 
baking of the interior of the loaf. It may be of interest to determine whether a longer time 
and a cooler oven would produce a better baked loaf that would not be so likely to crack. 
For this work the services of a field bakery would be required. 

The most desirable time of cooling the bread before sacking and shipping. — The necessity 
of a loaf being thoroughly cooled and dried out before shipping is universally recognized. 
The present practice of cooling 24 hours is undoubtedly arbitrary. It may be that a longer 
cooling would be advantageous. The experimental procedure would involve moisture 
determinations of portions of loaves after various periods of cooling. The loaves would 
necessarily have to come from tlie same run of one oven. 

The most suitable container for shipping bread. — The present methods of shipping bread 
cause a considerable reduction in loaf quality. Many of the best properties of good flour 
and a good loaf are suppressed because of present shipping methods. The practices of the 
large American bakeries, where a light, spongy bread of good eating quality is shipped hundreds 
of miles, might be well considered in connection with the furnishing of a high quality bread to 
the soldiers of the American Expeditionary Force. Bread forms such an important item in 
the diet that a study of the best means of transporting a loaf of superior quality might well 
be given first consideration in any extended investigation of field bread. 

The present bread, while it may meet shipping requirements, can not be classed as the 
best product obtainable from the excellent raw materials. Examination of the bread formula 
shows that a stiff dough is used, having an absorption of 56. In fact, the composition of the 
mix is such that it is very difficult to make a thoroughly mixed dough. Since the human 
element enters so largely into the mixing of the dough, it should not be surprising to find 
doughs insufficiently mixed. This condition is increased by the inconvenience of 13J^-pound 
loaf in the scaling. Such a mass of dough is hard to handle; yet it is highly important that 
the molding be done carefully, to avoid split loaves. A smaller loaf and a slacker dough 
would permit of better mixing of the batch and of greater efficiency in handling the product. 
These conditions could probably be met by a change in the method of shipping. 

The use of higher milled wheat or foreign cereals infield bread. — Advocates of higher milled 
wheat have claimed, among others, the following advantages for bread made from such 
flour: (a) A loaf which does not dry out so quickly; (6) a loaf which shows less tendency to 
mold; (c) a loaf which does not crumble so readily as does the bread made from 70 per cent 
flour. 

The disadvantages of 80 per cent or 85 per cent flour are the darker color, the smaller 
load, and the markedly laxative effect. Since, at the present time, maximum loaf volume is 
suppressed, there would seem to be little ground for objection on the score of size of loaf. 
Practical considerations would militate against the shipping of a highly milled wheat to 
France, owing to the readiness with which this product spoils. A basis of exchange with 
either the French military or civil authorities might be arranged, in the event that an addition 
of higher milled flour would be considered desirable. 

The projjortion of 85 per cent flour to be added would have to be determined by experi- 
mentation and by practical considerations of supply. As regarSs food value, a difference of 
opinion prevail.^. But this should not be a matter of extreme importance, since the amount 
of 85 per cent flour added would probably not raise the extraction of the total more than 3 or 
4 per cent. 

Among other cereals tliat might be added to wheat flour, two have practical value for 
the present problem, viz, corn and oats. Each of these had been used as part substitutes for 
civilian war bread. Each reduces loaf volume. This need be no objection, as pointed out 
above, since the gluten of the flour now is not utilized to its fullest power. Ten per cent of 
these cereals may produce a more desirable bread, with regard to drying out, crumbliness, 
and ability to stand rough usage. 

Experience of others would indicate that the cooked cereal is better than the uncooked. 
This would have to be tried out experimentally. Objections to the cooked cereal on the 
ecoreof extra labor can probably be overcome should it appear that the cooked cereal was 
more desirable. 
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In carrying out all or many parts of the above program, the use of a field bakery would 
be required. This would include not only a field oven and a baker who could operate the 
same, but also the services of an experienced baker who could mix and mold doughs and who 
could offer advice along the practical side of bread making. 

Subscciuent to this report the following program was arranged as being of immediate 
value to the Army: (a) Study of tlie composition of the dough; (b) study of the optimum 
time and temperature for baking a 12-pound loaf; (c) study of the most desirable weight and 
shape of loaf; (d) study of the adequacj' of present methods for cooling; (<?) study of the suit- 
ability of dried yeast for field bread. 

On August 10, 1918, u preliminary report was made to the chief quarter- 
master, American Expeditionary Forces, in the following letters. ^ 

To the Chief Quartermaster (letter of August 10, 1918): 

1. As you are aware, this office has for some time been attempting to aid in solving the 
problem of moldy bread so general in the American Expeditionary Forces. One of the officers 
of the food and nutrition section, Capt. David Klein, who has had considerable experience in 
French bakeries in Paris, has, during the last two weeks, been engaged in the study of the 
question at the bakery in Dijon, and while his experiments on the cjuestion of moldy bread 
have not been completed, it seems very probable that the main cause for the mold is in the 
long transportation in insufficiently ventilated cars from the bakery to the railheads. The 
observations of others of our officers at the railheads indicate that frequently six, eight, or 
nine days elapse after the bread is baked before it is received at the railhead. During this 
time, except for the 24 hours of cooling, the bread is inclosed in sacks piled tightly in unven- 
tilated cars, in which condition the sacks and crust become moist, and this is optimum for the 
development of mold. 

The means of avoiding tliis difficulty appear to be great shortening of the time the bread 
is in transit or in providing better ventilation during the transit so as to avoid the accumula- 
tion of moisture, 

2. We believe that one reason why the French have less trouble with moldy bread than 
we do is that their bakeries are nearer the troops, the transportation shorter, the loaves smaller 
and round, making tight packing impossible, and, being unsacked, the drying out is not 
retarded. 

3. I inclose herewith a report from Captain Klein embodying suggestions from his expe- 
rience. 

4. In order to reach a solution of the problem as quickly as possible I suggest that whole- 
sale experiments be tried — first, that for a period of a week or ten days all Ijread shipped to 
troops at the front be unsacked and stored in the cars in such a way as to provide maximum 
ventilation. 

From the standpoint of sanitation we recognize that this suggestion is somewhat undesir- 
able; active efforts will be necessary to see that the bread is handled in a reasonably sanitary 
manner. The loss of bread at the present time, due to mold, is very serious, not only from 
the .standpoint of waste, but in loss to the men who need it for food. 

5. If you approve of the suggestions above we shall be glad to continue our study of the 
question at the bakery as well as to liave our officers in the field report on conditions there so 
as to keep closely in touch with the results of tliis change in procedure. 

6. I had a short conference with Colonel Dietrick, and it is my impression that the above 
suggestions are in accordance with his ideas. 

August 10, 1918. 
From: David Klein, captain. Sanitary Corps, N. A. 
To: P. A. Shaffer, major, Sanitary Corps, N. A. 
Subject: Preliminary report on moldy bread. 

1. Preliminary results of the investigation now in progress on the reduction of moldy 
bread would indicate that improved conditions might be expected from the following changes 
in transportation: 

(a) The shipping of unsacked bread. 

(h) The providing of a.s much ventilation as is possible during transit and in storage. 
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2. The evidence upon which the above conclusions are based is briefly the following; 
(a) Bread exposed to good ventilation did not mold, whereas bread of the same batch 

placed in a warm, closed box molds rapidly. 

(6) Freshly cut surfaces of bread exposed to air dry out and do not mold, while cut 
surfaces of bread of the same batch butted against each other are prone to mold. 

(e) Bread placed unsacked in a closed space retains its original hard crust to a very much 
greater degree than sacked bread stored under similar conditions. Sacked bread becomes 
soft in a few days. 

(d) The areas of mold found were practically all of surface origin, where the source of 
infection was easily ascertained. In 2 cases out of more than 40 samples of bread inten- 
tionally permitted to mold small colonies were found a little removed from surface contact. 
In no case was undoubted internal molding observed. 

(e) The bread shipped to Mailly from Longvic is and has been unsacked. The bread 
is apparently received in a sound condition. Moldy bread was encountered at Mailly 
when the bread was shipped in sacks. (This information was obtained from Lieutenant 
Feger, Q. M. C, and enlisted men packing the cars at Longvic.) 

3. Five shipments aggregating 2,700 pounds of bread have been made to Fontaine in 
the regular cars sent to that railhead. This exjierimental bread has been shipped sacked 
and unsacked in various parts of the car in relation to ventilation. Reports have not been 
received to date. 

4. Shipping tests on a larger scale would be of more value; if authorization could be had 
for the shipping of unsacked bread, loaded with a view to maximum ventilation, to railheads 
and organizations from which reliable reports can be obtained, information could be gathered 
in a short time on the merits of unsacked bread. 

5. The apparent inconvenience of handling unsacked bread at the railhead and beyond 
should not militate against the tests suggested in paragraph 4. For if it should appear 
that unsacked bread posse.sses marked advantages over sacked bread, practical means should 
be devised for the expeditious handling of the bread after its delivery to the railhead. 

Memorandum : 

American Expedition.^ry Forces, Office of the Chief Surgeon, 

Division of L.iBOR.'vxoRiES .^nd Infectious Diseases, 

Food and Nutrition Section, 

August 4, 1918. 
To Captain Ward, Q. M.: 

1. The following arrangements concerning the food section, the bakery, and the regu- 
lating officer have been completed : 

(a) Captain Klein at the bakery is to prepare experimental bread for shipment to 
first-line troops. For the present these shipments will be made to the 29th Division only, 
the method of shipment and making of the bread to be determined bj' Captain Klein. 

(6) On each day that shipment is made notification is to be given to the regulating 
oflScer of the nature of the shipment, the method of marking, etc. It is suggested that, 
subject to your approval, this information be supplied to jour office each day by Captain 
Klein and embodied in your daily telephone report to Is-sur-TiUe. Lieutenant Rainey at 
Is-sur-TiUe has been designated to take charge of the matter there. 

(c) Lieutenant Rainey will personally notify the railhead officer and the division quar- 
termaster of the disposition to be made of the bread sent and will receive the reports on 
the bread, which will be collected and sent to the food section. 

(d) We will greatly appreciate your personal criticism and judgment upon the results 
obtained and will see that you are provided with copies of the reports for this purpose. 
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EXPBIilMENTAL BREAD REPORT 

(This report to be filled out and returned to the officer in charge of the railhead.) 

Loaf number 

Date received by the organization 

Date served to the men 

Condition of the loaf as received ("Yes" or "No" after each question): 

Was it broken? 

Was it soggy? 

Was it moldy? 

Condition of the loaf when served to the men: ("Yes" or "No" after each question): 

Was it moldy? 

Was it soggy? 

Was it crumblv? 

« 

Was its flavor good? 

Was it dry to the taste? 

Write here your opinion of the loaf: 



Name 

Rank 

Organization 

With the approval of the chief quartermaster, American Expeditionary 
Forces, the nutritional officer continued his studies, inchiding a series of ship- 
ping experiments in which the regulating station at Is-sur-Tille, the bakery at 
Dijon, and the 29th Division, occupying the Belfort sector, cooperated. The 
com])ined reports on laboratory tests, shipping tests, etc., are as follows:" 

American Expeditionary Forces, Office of Chief Surgeon, 

Division of Laboratories and Infectious Diseases, 

Food and Nutrition Section, A. P. O. 721, 

August 28, 1918. 
From: David Klein, captain, Sanitary Corps. 
To: P. A. Shaffer, major, Sanitary Corps. 
Subject: Moldy bread. 

1. Tlie appended report represents the practical bakery work and the laboratory tests 
conducted at Longvic and the central Medical Department laboratory, July 28 to August 
19, 1918. 

2. The results of this work are as follows: 

(a) The source of mold in bread is external, not internal. Except under the rare con- 
dition of large, unmixed masses of flour inside the loaf, all mold in the baking materials is 
killed during the baking process. 

(h) Soggincss, lack of proof, the use of yoimg doughs, are not the direct causes of mold. 
In so far as they prevent the loss of moisture during baking and In storage, they contribute 
to the rapidity with which bread will mold. 

(c) Well raised, sufficiently baked loaves kept in cooling racks at Longvic or at the 
laboratory became moldy after 9 or 10 days. Four-pound loaves do not seem to resist mold 
any better than 12-pound loaves, becoming moldy in 7 days. However, the rapidity of 
molding will vary with conditions of humidity, temperature, and storage. 

(d) Sacking of Vjread increases the susceptibility to mold in that the crust of the bread 
becomes moist through lack of ventilation. 

(e) It is possible to produce bread of good quality, with full age and ample proof, that 
will have all the requisite qualities for transportation either sacked or unsacked. Fourteen 
runs of such bread may be made daily with no additional equipment, as detailed in the 
appended report. 
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(J) After the first day a 12-pound loaf loses in weight on the average 2 ounces daily for 
the next 4 days. After that the rate becomes decidedly less. For 4-pound loaves, the rate 
of loss of weight after the first day is 1 ounce per day for the next 3 days, after which the 
rate is about one-half ounce per day. Proportionately, a 12-pound loaf would be more pala- 
table than the 4-pound after G days, though in no way less likely to mold. 

ig) More effective drying out of the bread can be obtained by a few minutes additional 
baking than by an additional day of storage in the cooling racks. For a well-proofed 
12-pound loaf, I hour .S5 minutes to 1 hour 40 minutes at the proper temperature will give 
a thoroughly leaked loaf, with a thick cru.st that will stand shipment. A loaf having a minimum 
height of 5 inches is of good ciuality and can be shipped if the crust is thick enough. 

3. Efforts to prevent moldy bread may be classed under the two general heads: 

(a) Reduction of initial mold contamination. 
(6) Reduction of rate of propagation of mold. 

There seem to be no practical methods to accomplish the reduction of initial mold 
contamination in a field bakery. 

The chief factors in mold growth are time and moisture. 

Time. — It appears that the time interval before the appearance of appreciable mold is 
about five or six days, under favorable conditions. This may be extended by proper control 
of ventilation. If, therefore, the bread could be served to the men not later than six days 
after it is baked, there should not be encountered an}' large percentage of moldy bread. 
The practical means of reducing the time before the bread is consumed were not within the 
scope of this investigation. 

Moisture is essential to rapid mold growth. The dry crust of bread is an unfavorable 
medium for rapid propagation. Any circumstance which permits of an increase of moisture 
on the surface of the broad increases the likelihood of the bread becoming moldy. The 
shipping of bread in unventilated or insufficiently ventilated cars is a condition of verj- first 
importance in causing moldy bread. The use of sacks as a cover for the loaves that are 
shipped in insufficiently vcntilatpd cars greatly increases the tendency to mold, because of 
the water-absorbing power of the sacks, and also beeau.se the sacks seriously interfere with 
the adequate ventilation of the bread. The possibility of the sacks being a source of mold 
contamination will be considered in a later report. 

During periods of rainy weather or of high humidity there will probably be more moldy 
Ijread than during sea.sons of dry weather. Considerable moldy bread may be expected 
during the coming fall, unless ventilation conditions during tran.sjjortation (as well as time) 
are modified. 

4. Loaf qualitij. — The use of young doughs and no proof in pan are exceedingh' detri- 
mental to loaf quality and contribute nothing to shipping ciuality or to mold resistance. A 
mature dough with plenty of pan proof, baked for 1 hour and 3.5 minutes at the right tempera- 
ture, will give a thick, crusted, well-baked loaf. 

k formula which has given good results is 16 pounds flour, lOJ^ gallons water, 3 pounds 
3 ounces sugar, 10 ounces yeast. The first punch is made when the dough is mature (41^-5 
hours). A second punch is made 1 hour after the first. The dough is taken 20 minutes 
later. The loaves are allowed to prove about 20 minutes before flattening them. They are 
given about 45 minutes proof. 

The methods by wliich the above results were obtained were as follows: " 

Report of Bread Stubies, with Reference to its Mold-Resi.stino Properties 
i. the source of the mold in bread 

(a) A 4-pound loaf of bread was placed in sterile cotton directly from the oven. More 
cotton was wrapped around the first, and the loaf was placed in a sterile pail in an incubator 
at 35° C. for six days. The seventh day the pail was at room temperature. 

The loaf was examined at the end of seven days. There was no mold either on the surface 
or in the bread, as determined by careful inspection with a hand lens. 

(6) Twelve-pound loaves were made out of slack dough and stiff dough, taking the 
dough when young and also mature, with no proof and full proof in the pan; thus eight 
different breads were obtained. A section of every kind was placed in a sterile jar under the 
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following coiiditiotis: With anhydrous calcium chloride with 10 c. c. sterile water, with no 
addition. Tlie 24 jars were placed in an incubator at 37° C. for five days. The sections in the 
jars with calcium chloride were not moldy either externally or internally. They had dried out 
a great deal. The sections in the jars alone or with sterile water were moldy on the surface 
but internally they were not moldy. 

(c) During the course of the bread experiments more than 75 loaves were examined for 
mold. In all the loaves that were moldy most of the growth was near the crust and could be 
readily traced as of external origin. In a few cases deeper areas were found whose origin may 
not have been external. In no case was isolated mold found in the center of the loaves where 
favorable moisture conditions prevail. 

The preponderance of evidence warrants the conclusion that the mold is a result of 
external infection of the loaves in most cases; while internal infection is not excluded as a 
possibility, its occurrence may be regarded as very rare. 




Fir,. 51.— A fieUl bakery, producing Ltie sniallL^-, 4-iK»uiHl, luuvt'S ol br<.-.i.i 
11. THE RELATION OF LOAF QUALITY TO SUSCEPTIBILITY TO MOLD 

In these experiments two doughs were used having the following formulas: 



Series I 



Series II 



Flour. 138 pounds 

Water _ ._ 9 gallons 2M quarts.. 

Salt .,' 2 pounds 12ounces.. 

Sugar I 2 pounds 12 ounces.. 

Yeast 14 ounces 



139 pounds. 

9 gallons. 

2 pounds 12 ounces. 

2 pounds 12 ounces. 

14 ounces. 



Series I is a medium slack dough, while that of Series II is about as stiET as that usually 
pr, pared at Longvic. 
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Desig- 
nation 


First punch 


Second punch 


Scaled 


Proved 


Baked 


a 


3}4 hours 


4H hours 


4 hours 50 minutes 

4 hours .50 minutes 





6 hours 20 minutes. 


b . 


3J^ hours 




5 hours 30 minutes 




7 hours. 










d 

























The difference in loaf quality was very marked. The unproofed loaves were decidedly 
soggy and were not baked through. The loaves were smaller than the proofed ones (as was 
to be expected), thus causing the crumb to be too compact and not agreeable to the palate. 
The proofed young dough did not produce as good bread as the proofed mature doughs. 

Sample loaves were stored in the baking tent for one day; then in a wooden cooling house. 
No marked difference could be found in the time in which the various breads became moldy. 
There was an individual variation between loaves of the same series, but, on the average, all 
series showed moldy bread after nine days. 

in. LOAF VOLUME AND SHIPPING QUALITY 

Reports on 39 loaves of imsacked bread, representing 14 different doughs, and shipped on 
5 different days to Fontaine, indicate that unsacked bread made from mature doughs with 
long proof in pan can be transported without beijig broken. In no case was a loaf reported 
as being damaged when received. 

The maximum height of these loaves was 5 inches. There appears to be no basis in fact 
for the feeling that a loaf must be very compact to permit of its being shipped. A firm crust 
is the determining factor. 

As for the general loaf quality, such as appearance, palatafciility, completeness of baking, 
the proofed, mature loaf is vastly superior to the the unproofed or young doughs. A repres- 
sion of the inherent desirable qualities of high-grade flour has no compensating advantage 
in the finished loaf. 

IV. A TIME SCHEDULE FOR MATURE DOUGHS 

The demand for bread is so great that the maximum output must be obtained daily. 
The factors governing output are oven capacity and time of baking. An oven will hold 18 
pans. When 12-pound loaves are made the j'ield per batch per oven is 216 [wunds. If 
4-pound loaves are made the yield will be 144 pounds. For properly baked 12-pound loaves 
the time should not be less than 1 hour and 35 minutes. On the basis of 14 bakings a day, 
this allows 8 minutes for emptying and refilling. 

All other operations are therefore governed by this interval of 1 hour and 43 minutes. 
In other words, a new dough should be mixed every 1 hour and 43 minutes. However, the 
time a particular dough stands before going to the oven is subject to wide choice. .All that is 
required is the proper interval for the first 14 runs. The following schedule demonstrates 
that 14 runs can be made each day for bread made from a mature dough with plenty of proof 
in pan: 



Mixed 


First 
punch 


Second 
punch 


Scaled 


Proved 


Baked 


6.15 


11.00 


12.00 


12 30 


1.30 


3.05 


7.58 


12.43 


1.43 


2 13 


3.13 


4.48 


9.41 


2.26 


3.28 


3.5« 


4.56 


6.31 


U.24 


4.09 


.5.09 


5.39 


6.39 


8.14 


1.07 


5.52 


6.52 


7.22 


8.22 


9 57 


2.50 


/.35 


8.35 


9 05 


10.05 


11.40 


4.33 


9.18 


10.18 


10.48 


11.48 


1.23 


6.16 


11.01 


12 01 


12 31 


1.31 


3.06 


7.59 


12.44 


1.44 


2 14 


3. 14 


4.49 


9.42 


227 


3.27 


3.57 


4.57 


8.32 


11.25 


4.10 


5.10 


5.40 


8.40 


8.15 


1.08 


5.53 


6.53 


7.23 


8.23 


9.58 


2.51 


7.36 


8.36 


9.06 


10.06 


11.41 


4.33 


9.18 


10.18 


10.48 


11.48 


L23 



It is clearly recognized that such a variable product as dough can not be made rigor- 
ously on any schedule, if uniformity of output is the criterion. However, with a long fer- 
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mentation period, more leeway is permitted for the qualificatioii of the irregularities which 
always will occur. Certainly a better, more uniform jjrodnct, can he expected. 

V. LOSS OF WKIOHT DVUlNti STOHA<iE 

-■Vt various times, the question has been raised of sufficient cooling before shipping. 
Thus it has been felt by some that 48 hours wo\ild l)e a more desirable time than 24 hours. 
To gain definite information on the losses that occur after baking, data were collected over 
a considerable period of time on many loaves of bread of varying <iuality. 

In the following tables the loaf numbers refer to individual loaves of different bakings. 



Series 



la- 
lb. 
le. 
Id- 
2a. 
2b. 
2e. 
2d. 
3a. 
3b. 
3c. 
3d. 
4a. 
4b. 
4c. 
4d. 



First punch 



314 hours. 
3J-2 hours. 
*li hours. 
*14 hours 
314 hours. 
3H hours 
iVi hours. 
4J^ hours. 
3H hours 
3H hours 
4H hours 
il4 hours 
3H hou s 
3H hours 
4',| hours 
4*^ hours 



Proof 



Total time of fermentation 



None ,'i hours. 

40 minutes , .5 hours. 40 minutes. 

None... i fi hours. 

40 minutes j B hours, 40 minutes. 

None.- -i 5 hours. 

40 minutes • 6 hours, 40 minutes. 

None fi hours. 

40 minutes - « hours, 40 minutes. 

None - I ,1 hours. 

20 minutes , .'i hours, 20 minutes. 

None.- - • 6 hours. 

20 minutes B hours, 20 minutes. 

None - ,1 hours. 

40 minutes .5 hours, 40 minutes. 

None . - - B hours. 

40 minutes ; B hours, 40 minutes. 



Scries la, b, c, d and 3 a, b, c, d were made from .slack dough; series 2 a, b, c, d and 4 
a, b, c, d from stiff dough. 

The lo.ss during the fir.st day after baking is about 414-5 ounces. 

.\ssuming that the bread is eaten 7 days after baking, the loss in weight of a 12-pound 
loaf will not be less than 12 ounces, or 6.2 per cent. By calculation, the maximum water 
content of the 24-hour loaf is 35.5 per cent. After 7 days its moisture content will not be 
greater than 31.7 per cent. For a 4-pound loaf the loss in 7 days will not be less than 5 
ounces. The moisture content of the loaf would be not more than 30 per cent. 

These calculations are substantiated by practical observations. A 4-pound loaf is much 
drier, more cracked, and less palatable than a 12-pound loaf after 7 days. However, neither 
loaf can compare in palatability with a fresh one, or one not more than 3 or 4 days old. 

VI. PK.\CTIC.M, SHIPPINO TESTS 

.\s part of this investigation, a number of loaves were shipped inider various conditions 
to the Fontaine railhead. By agreement with the regulating officer at Is-sur-Tille these 
loaves were to be issued to different organizations, from which reports were to be had. To 
each loaf was tied a report blank, as per copy included with this report. The shipments 
made were as follows: 



I>at« 


Sacked 


Unsacked 


Number of 

different 

bread 

batchM 


Aug. 3 


30 
15 
40 
25 
16 


15 
1« 
20 
30 
15 




4 - - 


6 


8 


». 






125 


99 IS 



An accurate record was kept of the location in the ear of each loaf and its relation to 
ventilation. The cars varied in ventilation from practically none to a fair amount. 



IN THE AMERICAN EXPEDITIONAKY FORCES 



739 



The returns were disappointingly incomplete. No records of the sacked bread were 
received, while 39 out of the 99 reports of un.sacked bread were returned. However, certain 
points are of interest: None of the bread was moldy or broken; five loaves were reported as 
being soggy, although other loaves of the same batches shipped under identical conditions 
were reported as not being soggy. Expressions of opinions regarding the loaf as a whole 
were extremely divergent, and place great doubt on the reliabilitv of certain of the reports. 
The general opinions of the 39 arc herewith appended. The significance of the loaf numbers 
IS this: The first number refers to the bread hatch, while the second number refers to the 
particular loaf of that batch. Eighteen loaves were baked at one time, from one dough, and 
represent the same batch number. Reports on loaves 12-16, 15-5, 16-8, 17-14, 19-1.5, and 
20-16 are from the same organization, and are the predominantly adverse criticisms; how- 
ever, the complete uniformity of these reports on six different batches of bread places some 
doubt on their value. Owing to the incompleteness of returns, no conclusion can be reached 
on the moot question of sacked bread. It does seem that unsacked bread may be shipped 
under very adverse conditions, and yet arrive in good condition. The method of these 
shipping experiments is essentially sound. The amount shipped should be increased, but 
the great necessity is a means for olitaining reliable information at the point of consumption. 



Loaf 

No. 



9-.1 

9-7 
9-15 
9-12 



I0-« 
10-7 
10-17 
11-7 

11-12 
12-6 

12-16 
13-9 

13-14 

13-16 
I3-S 

14-16 

14-13 
15-3 
15-6 

1.5-18 
16-2 



16-3 
16-3 



Day 

made 



Aug. 1 
...do.... 
...do.-.. 
...do..-. 



..do.... 
...do.... 
...do.... 

Aug. 2 

...do.... 
Aug. 3 
..do.... 

-.do 

..do.... 
-do.... 

-.do 

.\ug. 4 

...do--. 

..do 

..do 

..do.... 
Aug. b 



.do. 
.do. 



Shipped 

days after 

baking 



Receive<i 

days after 

balding 



Eaten 

days after 

baiting 



General opinion 



The bread was not soggy and was .sweeter than the others. 
Dough was not properly lineaded before placing in pan for baking 
Better loaf than previously furnished. 
The loaf was weii bakeii and in splendid condition. The only thing 

desired is the maintenance of the standard submitted for the test. 

The loaf was used at evening mess and the men expressed their 

entire satisfaction. 
Very good. 

Do. 
When cut, it all crumbles up. 
It is much better than hard-bread but not to be compared with 

fresh bread. 
A good loaf of bread. 
This bread was satisfactory. 

Dough not [)roperly leavened. Interior of loaf not sufTiciently baked 
This bread was very much the same as the loaf of Aug. 7, 1918 (9-3) 
This bread was very good in every respect. 
Good bread. .\ better loaf than 11-12 issued previous day. 
Excellent. 
Loaf very good in every respect, except not tastv. (Probably due to 

absence of salt.) 
Better than any bread received. 
The loaf had a sour taste. 

Not properly leavened. Inside of loaf not well baked 
Best received to date. 
In my opinion it was an A. No. 1 loaf of bread. The exterior surface 

was entirely free from the ordinary cracks which permit mold to 

work in. If the bread could he maintained at this standard there 

would be no complaint. 
Not properly leavened. Inside of loaf not sufficiently baked. 
Very soggy and not as good as the bread we have been getting. Has 

a baking-powder flavor. 



The results of the investigation of the dried yeast are embodied in the fol- 
lowing report:" 

1. Pursuant to the request of the chief of bakeries, A. E. F., a study has been made of 
the possible use of "Sicca," a dried yeast, as the leavening agent in the preparation of Army 
bread, where conditions of transportation, storage, or ease of handling render the use of fresh 
yeast either impossible or undesirable. 

2. Personal interview with the producers of this yeast, Springer & Company, Maison- 
Alfort (Seine) resulted in obtaining this information : 

The dried yeast is the same product as the fresh yeast now used by the American Army, 
but abnormally activated before drying. This activation is accomplished by permittirig 
the compre.ssed yea.st to ferment in a .sugar solution while air is blown through the liquid. 
After the proper time, the yeast is again compressed, forced through a macaroni press and 
dried in a current of air, on iron trays. The drying process lasts about 36 hours, varying 
with the humidity and temperature of the external air. A little more than three pounds of 
compressed yeast are used in making one pound of dried yeast. 
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The present output could be 50 or 75 kilos daily. Never having worked the plant to 
capacity, the man in charge was not sure just how much he could put out daily. From an 
inspection of the plant I was impressed with the primitive design of certain parts, especially 
the drying system. It seems altogether likely that a much more efficient drier could be 
readily installed, resulting in a greatly increased output. A shortening of the drying process 
would probably prevent the loss in fermenting power that now occurs during the long period 
of drying. If the present method of bread making is to prevail, that is, 8 ounces of yeast 
to 1,296 pounds of bread, 50 kilos of dried yeast should produce 580,000 pounds of bread 
(assuming that the dried yeast is twice as strong as the fresh variety). 

4. The quantity of "Sicca" now available is 20 kilos, which was made last February. 
The manufacturers have promised to test out the strength of this product. If it is satis- 
factory, the dried yeast will be subjected to a large-scale test. (See par. 6.) 

5. A small sample of the product made last February came into my hands at the time 
of my work with Professor Lapique in Paris. Recently, its fermenting value was determined 
in comparison with the fresh product furnished to the bakeries at Dijon. The dried product 
readily absorbs water and disperses itself, forming a mass similar to the fresh yeast. The 
fermenting action on sugar solution of the former is very slow at first. However, the action 
increases, so that after four liours in a 5 per cent sugar .solution, the fermenting rate of both 
products is about the same, using twice the quantity of fresh yeast as of dried yeast. Under 
the conditions of the experiments, there was no complicating factor of yeast multiplication. 

6. Based upon the laboratory tests of paragraph 5, a bakery trial was made of the dried 
product, using 8 ounces instead of the usual 16 ounces of fresh yeast. The dried yeast was 
allowed to stand in a dilute sugar solution for four hours. After that time a straight dough 
was made. The fermentation of the dough proceeded normally; the bread was no different 
from that made with moist yeast. 

7. The manufacturers indicated certain needs in preparing "Sicca," such as sugar and 
tin containers. These matters as well as the cost of the product were not entered into, 
as being subjects for consideration by the Quarterma.ster Corps. 

8. It is my opinion that "Sicca" is a dried yeast of excellent keeping quality, of value 
not less than twice that of fresh yeast. It should be of value under the conditions in para- 
graph 1. 

The work of comparison of French bread with our loaf was also under- 
taken by the nutritional officer, the results of this investigation being as 
follows: ■■'^ 

1. From time to time the opinion has been expressed that the bread furnished to the 
French Army is of better keeping quality and generally more desirable than our Army bread. 

2. The tests described in detail in the appended report show that French military bread, 
when kept under good storage conditions, will mold in at least 12 days, if not before. In 
this resiiect it is not clearly or decidedly superior to our Army bread. 

3. French bread after a few days acquires a very hard crust, that makes the cutting of 
the loaf difficult, and which would render the bread useless under food customs prevailing in 
the .\merican Army. 

4. French military bread dries out at a much slower rate than American bread. In 15 
days the loss for 2-pound 8-ounce loaves was 7.6 per cent, while the 4-pound American loaves 
lost 7.8 per cent in 7 days. This is probably due to the very much thicker crust of the French 
bread. Yet the American loaf is moister to the taste and more palatable after 10 days. 

5. In my opinion, no great advantages are to be expected either in reduction of mold or 
general keeping qualities, by imitating the style of the French military loaf. 

KEEPING QUALITIES OF FRENCH MILITARY BREAD 

On September 21, 1918, there were obtained from the French station-magasin of Dijon, 
six loaves of military bread. These loaves were picked at random from the cooling racks. 
They had been baked on September 20 from a flour mixture consisting of 75 per cent American 
flour, 15 per cent rice, and 10 per cent corn. No yeast was used in the process, but the leaven- 



JN THE .AMERICAN EXPEniTIONABY FORCES 



741 



ing agent was a portion of one of the previous doughs. The French are emphatic in their 
belief that bread made with \ ea.st does not keep as well as bread made with sour sponge. 

These six loaves were brought to the central medical laboratory where they were placed 
on a table in the laboratory of the food and nutrition section. Loaves designated as Nos. 
1, 2, and 3 were laid flat, while Nos. 4, 5 and 6 were placed on end. The loaves were weighed at 
various intervals. The losses in weight are given in the following table: 



Date 


Weight of loaf, in grams 


Went her con 




1 


2 


3 


4 


5 


6 




Sent. 21 


1,245 
1,242 
1,238 
1,227 
1, 189 
1,182 
1,174 
1, 167 
1,171 
1, 157 
1,147 
1, 142 


1,226 
1,226 
1,226 
1,218 
1, 185 
1,177 
1,173 
1, 16.') 
1, 159 
1, l.W 
I, 146 


1, 258 
1,247 
1,241 
1,229 
1, 185 
1,176 
1,170 
1,160 
1,154 
1,148 


1, 165 
1,163 
1, 162 
1,153 
1,115 
1,106 
1,098 
1,090 
1,084 
1,074 


1, 162 
1, l.'i7 
1, 155 
1,147 
1,106 
1,096 
1,089 


1,290 
1,281 
1, 260 


Rainy or very humid. 

Do. 

Do. 
Partly Clear. 
Fair weather. 

Do. 

Do. 

Do. 

Do. 

Do. 




^ 23 




24.... 




25 




30 




Oct. 1 




2 . 




3 . 




4 








S 








7 








8 



























Of interest and practical significance is the slight loss in weight of the loaves between 
September 21 and 24. This is clearly to be attributed to the humidity of the atmosphere. 
If thorough cooling and drying of the bread are important factors in the subsequent keeping 
qualities of the loaf (the French are very insistent on these points) it is evident that during 
rainy weather a much longer time must be allowed before shipping the bread, since there 
may be no drying out, or even an absorption of water by the loaf. Too great emphasis can 
not be plai'ed on the adecjuate aeration of the loaves on the cooling racks. 

On October 2, loaf No. 6 (12 days old) was cut open; there was considerable mold on the 
inside. On October 4, loaf No. 5 (14 days old) was examined; some small areas of green 
mold were found near the outer edge. Loaf No. 3 was examined October 5 (15 days old); 
external mold in cracks and on bottom of loaf, and green mold inside. Loaf No. 2 was 
examined October 7 (17 days old); external mold and considerable green mold inside. 
Loaves No. 4 and No. 1 were examined October 8 (18 days old); considerable green mold 
inside both loaves. 

Li all cases the loaves had very thick, tough crusts, which made any kind of cutting 
of the loaves a matter of great physical strength. Slicing the loaves in the sense of prevalent 
American practice was out of the question. The loaves were also brittle and broke unevenly 
when being cut. The texture of the loaves was characteristically French; i. e., large and 
small holes unevenly distributed, cjuite the opposite of the texture sought after in the American 
loaf. 

It is apparent that all the loaves, beginning with the first one cut open in 12 days, were 
moldy. How many days before this the loaves began to mold can not be definitely stated; 
but from the nature and rapidity of mold growth it is safe to assume 2 days; hence, it would 
appear that the samples of P>eiich bread stored under laboratory conditions molded in 
about 10 to 12 days. Previous tests with American bread under similar conditions of storage 
(excepting weather) gave results of about the same period before mold set in. 

As far as these tests go, there appears to be no very marked superiority in mold-resisting 
properties of bread made by the French sponge process, or that made by the .American yeast 
method. Certainly the American style loaf is much more suited to the requirements of the 
-American Army than is the French loaf. 

The practical results of these studies were a return to the 4-pound loaf 
and a beginning of plans for bringing bakeries nearer to the front lines. As 
in many other instances, the armistice and the return to billeting areas ended 
the problem and made further study unnecessary. However, one improvement, 
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initiated by the Quartermaster Corps, American Expeditionary Forces, at the 
suggestion of the food and nutrition section, American Expeditionary Forces, 
was the use of a paster attached to the bottom of each loaf, giving the source 
and date of baking; by instructing officers of tlie division to embody this in- 
formation in their reports of mold, specific derelictions and unnecessary delay 
in transportation could be immediately detected.^^ 

MEAT 

Beef was shipped frozen from the United States, and at St. Nazaire, 
France, was loaded into insulated cars for transfer to refreezing plants at Dijon, 
Gevres, or elsewhere. From these points it was sent by ordinary box car to 
the separate organizations as rapidly as possible. Because of delays in transit, 
however, there was considerable opportunity for partial thawing and surface 
decomposition. Improper treatment by organizations resulted in still further 
deterioration; sanitary inspectors called in to pass on such meat made whole- 
sale condemnations resulting in loss of large quantities of valuable food.^^ 

The attention of the section of food and nutrition was first called to the 
matter when several thousand dollars worth of beef was returned to Dijon 
as unfit for consumption. Examination of this material at Dijon, even after 
the delay and expense of return shipment, showed that proper trimming would 
render nearly three-quarters of it serviceable; actually one-half was saved by 
having a force of butchers salvage the good material. ^^ 

The outstanding fact at this time was the necessity for prompt action if 
future shipments were to be saved. To this end a campaign was organized 
by the section of food and nutrition. As the first step there was assigned 
to the section by the Quartermaster Department a certain number of trained 
butchers who were sent with nutritional officers to organizations where trouble 
was noted. The regulating station at Is-sur-Tille cooperated in this matter 
and gave information as to where action was necessary, and later, when field 
parties were organized by the food and nutrition section, a butcher was made 
a part of the personnel of such parties. •'- 

The following report indicates the sort of follow-up work performed at 
request of the regulating station in this particular:'^ 

From: Capt. Walter H. Eddy, Sanitary Corps, N. A. 

To: Maj. P. A. Shaffer, Sanitary Corps, N. A. 

Subject: Report of trip in accordance with S. O. 73, paragraph 1. 

1. In accordance with S. O. 73, paragraph 1, and at the request of regulating officer, 
I proceeded on June 23 and 24 to Sorcy to investigate meat conditions there. In this trip 
I visited the supply officer at Sorcy and the kitchen at that place, also the camps of the 
23d Engineers (Captain Ellis) and Company A of the 21st Engineers at Rangenval and 
the Mobile Hospital No. 39 at Vertuzzey. These latter were visited at the request of the 
supply officer to give special instruction to medical officers there on the conservation of 
beef and incidentally to obtain information as to food difficulties. 

2. Al Sorcy. — No trouble with beef since June 16. Previous to that trouble was from 
bad beef refrozen at Dijon and from too sweeping condemnation of beef rather than attempt 
to salvage it. Met the beef that day. Arrived in excellent condition, still frozen. Opened 
up two quarters in the adjoining kitchen and tested and demonstrated its proper handling. 
Found bread O. K. recently, no mold, some breakage. Found some sour figs here. Also 
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found some British jam in paper cartons in bad siiape. At request of Captain Lightner, 
supply oflfieer, went on to medical officers who had condemned most beef and incidentally 
followed ration train to dump. 

3. At Hospital No. 39, Yale Unit. — Lieutenant Streeter, supply officer and medical 
inspector. In addition to demonstrating proper beef handling, received complaint of 
difficulty in obtaining hospital food supplies. Requested memo, specifying details which 
is to be sent in. 

4. At Camp, 23d Engineers. — Took up matter of beef with Captain McLaughlin, 
medical officer, and he states that he will be personally responsible for projjer beef handling 
by medical officers of the 23d Engineers hereafter. 

5. At Company A, 21sl Engineers. — Went into matter of proper meat handling in detail 
with Lieutanent GifTord, medical officer and company commander. Also discussed at 
some length the question of a proper ration for labor troops. The 21st are railway con- 
struction and the 23d highway construction units for this section. 

6. Captain Lightner has promised to assemble and forward to us directly such data 
as he can collect on ration needs as they appear at that section of the advance, and especially 
the needs of labor troops. 

The second step was to reach the sanitary inspectors. Personal visits 
(lid this in part only, and in order to reach all the officers concerned the follow- 
ing instructions were prepared by the food and nutrition section and inserted 
in the Weekly Bulletin of Disease, No. 16, as issued by the chief surgeon's 
office, American Expeditionary Forces: 

Whenever a quarter of beef is suspected of taint, first thoroughly wash the quarter with 
brine, examine the exposed surfaces, and if these are tainted cut off such portions as are 
affected. If the covered surfaces seem to be affected, have the butcher remove the covering 
tissue, taking care not to cut into the flesh. Do not condemn any part of the beef until 
these preliminary steps have been taken. 

To determine whether decay has started within the beef, introduce a probe at the 
shoulder and hip joints; by the smell at the end of the probe you can determine whether 
the joints are affected or not. If they are affected dissect out the bone and trim away the 
adjacent meat until a sound layer is reached. In no instance is it desirable or necessary to 
slash the quarter, the object being removal of affected parts with as little waste as possible. 

To prevent flyblow, make sure that fly eggs are immediately washed off when the beef 
arrives. These are usually found on the shank. 

The following methods are recommended for the best care of frozen beef: 

It is better to hang beef in an airy, well-ventilated place out of the direct rays of the sun 
rather than to store it in damp, dug-out refrigerators. Meat safes, covered with cheesecloth 
to exclude flies and with free access of air, will protect the beef for several days if it is wiped as 
frequently as moisture accumulates on the surface. 

If it is necessary to retain cut-up beef for more than 24 hours it may be placed in a con- 
tainer and covered with brine, but in cutting up beef require the butcher to first remove 
any tainted outer skin before he cuts into the meat; this avoids the carrying of the decayed 
portion into the sound meat. 

In some places such safes can be constructed in the sides of the Adrian l)arracks, in 
others they have been erected in sheltered places out of the sun and near the kitchen. The 
cheesecloth that comes around the beef can be used to exclude flies. The main object is to 
keep the beef surface dry and with a free current of air passing over it. 
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Another method of reaching sanitary inspectors was through lecture and 
instruction to the students of the Army sanitary school, Langres. The instruc- 
tion by field parties soon produced effect, and the frozen beef problem may bo 
said the have been fully solved.^- The following order shows how line organiza- 
tions took up the matter: 

Headcitarters, U. S. Troops, A. P. O. 172, 

August 16, 1918. 
General Orders, No. 44. 

1. All me.ss officers, mess sergeants and cooks will he governed by the following regula- 
tions in handling fresh beef at this station. 

2. Each mess hall will be provided with a frame sufficiently large and strong enough to 
contain suspended from a cross beam, from meat hooks, the necessary meat to supply the 
demands for 24 hours. The meat will be so hung that it will not touch the frame, and the 
frame is to be covered with burlap or some sanitary covering that will prevent flies, etc., 
from getting to the meat. The meat upon arriving at the kitchen will be immediately un- 
wrapped, burlap and gauze removed, and hung in the frame as directed so as to defrost 
naturally. Under no circumstances mu.st meat be permitted to lie around where flies will be 
able to get to it. 

3. In case an oversupply of meat is on hand and it is seen that it will spoil before it can be 
consumed, it must he cut in small pieces and placed in a strong salt brine, in a wood keg, or 
crockery, and under no circumstances in zinc or tin, the brine to be sufficiently strong to 
float an egg. Meat thus handled may be preserved for several days and can be used for 
hash, stews, or hamburger, or soaked and cooked in the ordinary way. If the brine becomes 
ropy and slimy, remove the meat and wash it thoroughly and make a new brine. This condi- 
tion is sometimes caused by brine kept in too high a temperature. 

4. Meat shall not be ground for hamburger more than two hours before using. Meat to 
be used one day must not be prepared on the previous day. 

5. Meat sweating in defrosting should be thoroughly wiped two or three times daily and in 
case of odor in or around flanks of skirt it sliould be wiped with a .salt bath. Do not put too 
much water upon the meat until it is to be prepared for cooking. 

6. Frozen meat will not be cooked except in cases ( f emergency anfl when it is absolutely 
necessary. 

7. Not more than 24 hours supply of fresh beef will be on hand in a kitchen at one time 
if it is practical to receive meat daily. 

8. If in doubt as to the proper method of handling meats apply to the C O. of Butchery 
Company No. 301. He will supply upon request, a butcher who will instruct mess attendants 
in properly cutting and caring for meats. 

9. Meats will be kept as far from the ranges and in as cool a spot as possible. Nothing 
with an odor that would be likely to taint the meat, such as onions, etc., will be kept near it. 

By order of Colonel Farmer. 

John W. Hall, 
Isl Lt. Cav., U. S. N. G., 

Ass't. Adjutant. 
Note. — This order will be posted in all kitchens. 

RATIONS FOR LABOR TROOPS 

Previous to the organization of the food and nutrition section, office of 
Surgeon General, American Expeditionary Forces, the chief quartermaster, 
American Expeditionary Forces, had increased the ration allowances to the 
extent of 5, 10, and 15 per cent for troops working over 8, 9, or 10 hours, re- 
spectively, and to the extent of 33 per cent for stevedores.^^ This action in 
many instances was unnecessary and resulted in food waste. In view of the 
fact that the garrison ration when fully issued provided sufficient protein, fat, 
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carbohydrates, salts, ami ftxxl accessories (having a total fuel value of over 
4,200 calories, as compared with the 3,500 calories of British line of communica- 
tions ration and the 3,400 calories of the French ration) and for other reasons 
based on observation of the messes concerned, it appeared desirable to exercise 
a better control over such increases for labor troops. To accomplish this there 
was inserted in General Orders, No. 176, G. H. Q., A. E. F., 1918, the following 
paragraph: 

3. The chief quartermaster, A. E. F., is authorized to grant such increase in ration, or 
to make sueli modification of the ration, allowed to troops not serving in front-line sectors 
who are engaged in hard labor for long periods as he may consider necessary; provided that 
the cost of the ration as increased or modified may not exceed the value of the garrison ration 
by more than 10 per cent and that cash savings will not be paid. The need for such additional 
allowances or modifications will be investigated by the director of laboratories, food and 
nutrition section, Medical Department, who will report the findings with recommendations 
to the chief quartermaster. 

The inclusion of this statement within the ration order was somewhat 
unfortunate because it stimulated many organizations to demand increases 
that would otherwise never have been thought of and for which no reaj need 
existed. On the other hand, it rendered investigation necessary before increased 
issue, and thereby safeguarded against waste. In carrying out the provisions 
of this paragraph, members of the food and nutrition section studied the 
messes of nearly 300 organizations. In the original plans it was assumed that 
the organizations requiring increases would fall into a few groups and that the 
recommendations for increases would be few. It soon appeared, however, 
that this was not the case and, while the food and nutrition section endeavored 
to develop a system which should be as general as possible, the variations 
necessary to meet actual needs caused comment from the office of the chief 
quartermaster, American Expeditionary Forces. The following correspondence 
illustrates chronologically the problems as they arose: 

American Expeditionary Forces, Office of the Chief Surgeon, 

Division of Laboratories and Infectious Diseases, A. P. O. 721, 

November 18, 1918. 
From: Office of director of laboratories, A. E. F., food and nutrition section. 
To: The chief quartermaster, American Expeditionary Forces. 
Subject: Additional ration allowances. 

1. Referring to the letter of the chief quartermaster, under date of October 11, copy 
attached, and to the procedure to be followed in the investigation of requests for additional 
ration allowances, we inclose herewith a copy of a letter being sent to officers of the food and 
nutrition .section in the intermediate and base sections. 

2. We realize fully the importance of simple and uniform schedules for granting addi- 
tional ration allowances, and we have attempted to keep in mind the conditions emphasized 
in the above letter. You will note that of the six recommendations made so far on old rations, 
two have involved no increase, one an increase of 10 per cent of 5 components. These recom- 
mendations are in keeping with the former schedule of 5 per cent, 10 per cent, and 15 per 
cent, except that the recommendations have been limited to the components thought to be 
necessary in the particular cases. 

3. Would the following plan be feasible? That where investigation .shows it to be 
desirable we be authorized to recommend the following schedules: 

(1) That the organization be allowed to draw no less than 80 per cent straight garrison 
ration, and in lieu of the remaining 20 per cent to draw any amounts of any ration components 
or substitutes of a total money value not exceeding the rations not drawn; no cash saving 
being allowed and no articles other than ration components or substitutes being issued under 
this plan. 
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(2) That 5 per cent additional rations, 105 per cent, he authorized to be drawn as above 
provided. 

(3) That 10 per cent additional rations, 110 per cent, be authorized to be drawn as above 
provided. 

4. This plan would permit organizations needing more bread or vegetables or dried 
fruit, for instance, to obtain tliem at the expense of meat or other vegetables or articles, and 
would, we think, provide in the most economical way for these organizations which need 
additional food allowances. The plan would, of course, involve more accounting, but would 
meet the demand which is often expressed for a measure of the freedom of choice enjoyed 
in the home camps. 

5. If the above seems to you impracticable we shall i)repare detailed schedules as sug- 
gested in your letter. 

At the same time tlie following instructions were sent to the officers of 
the food and nutrition section: 

Food and Nutrition Section, 

November 13, 1918. 
From: Office of director of laboratories, A. E. F., food and nutrition section. 
Subject: Instructions to officers of the food and nutrition section. 

1. It is apparent that a considerable number of requests for investigation of special food 
requirements as provided in G. O. 176 will be made by labor organizations within the Services 
of Supph'. The following procedure is suggested: 

Obtain from depot quartermasters a list of all organizations which were allowed during 
the month of October, 1918, additional ration allowances, and the reason for the allowance. 
It is likely that among these organizations will be some which will request extension of the 
allowance. 

The modifications of the ration provided in G. O. 176 will, it is believed, result in a net- 
increase of the garrison ration, since the amount of surplus fat has been reduced and replaced 
by other material which will be eaten rather than destroyed or sent to salvage. In view of 
these changes, it is hoped that the present garrison ration will be found ample, even for 
troops engaged for long periods at hard labor. In order to determine whether or not this 
expectation is to be realized, it is desired that additional food allowance be not recommended 
until the organization has subsisted on the new ration for a reasonable period and has learned 
to administer it with the greatest possible economy. 

When organization commanders consult officers of the food and nutrition section in 
regard to additional food allowances, they should be informed that requests must be made 
through military channels, to the chief quartermaster, A. E. F., and that a formal investi- 
gation of their requests can not be made until after the trial of the new ration referred to 
above. 

During such trial period our officers should give close attention to these messes and make 
every effort to accomplish such improvements in their operation as may make additional 
allowances no longer necessary. They will impress upon organization commanders the im- 
portance of food con.servation and the necessity of full compliance with G. O. 70, G. H. Q. 

When a formal request for an investigation is referred to yon for report it is suggested 
that you proceed according to the plan outlined in Office Letter 20. Reports will be trans- 
mitted through this office. 

Whenever there is waste of edible food which can be avoided by the efforts of the com- 
manding officer or his subordinates, applications for additional allowances should not be 
be approved. 

2. It is possible that even with most careful administration there will be a few instances 
where additional food allowances, or some modifications, will be justified and necessary. It 
is considered essential that there be not more than two or three different schedules to meet 
the needs of all types of organizations, and suggestions are invited as to the best way of for- 
mulating such schedules. That is, when additional food is necessary, what components and 
in what amounts are considered best suited to the organizations under your observation? 

It is requested that your comments be sent to this office as promptly as possible. 
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On this l)asis the investigations proceeded and the results were forwarded 
to the office of the chief quartermaster, American Expeditionary Forces, from 
time to time. On Decemher 1(5, 1918, following a conference at which the 
representative of the Quartermaster Corps again expressed a desire for a 
reduction of the recommendations to a single schedule and submitted sugges- 
tions in that direction, the following letter was submitted: 

December 16, 1918. 
From: Office of Director of Laboratories, A. E. F., Food and Nutrition Section. 
To: The Chief Quartermaster, A. E. F. (attention Major Connatser). 
Subject: Rations for labor troops. 

1. In view of the fact that according to our understanding no action has yet beei\ taken 
by the office of the chief quartermaster concerning additional allowances of rations to labor 
troops, we have taken the occasion to reconsider the matter in connection with a consideraljle 
number of applications and reports of investigations thereon wliich are now in this office for 
our recommendation. 

2. We believe that the following schedule of additional allowances, which is a modifica- 
tion of that stated in your memorandum of December 2, 1918, if given to Major Carlson at 
the time of his interview with you, will meet all of the requirements. It is therefore suggested 
that it be adopted as "Extra ration allowance No. 1" and that it be substituted for the 
schedule submitted to you in our letter of December 4 concerning recommendations for extra 
ration allowances to the 52d Regiment, Transportation Corps, at Perigueux. The full 
value of the additional allowances stated below is about 380 calories, and the money value, 
according to our calculation, is about 4 cents. 

Extra ration allowance No. 1. — Beef and its substitutes, no increase, but issued in the 
proportions of fresh meat, bacon, canned meats or fish, as may be desired by organization. 

Per cent 
increase Ounces 

Bread " and its substitutes 20 3. 2 

Butter and its substitutes 100 . 5 

Or jam and its substitutes 50 1. 5 

Potatoes and their substitutes 10 2. 

Coffee 25 .28 

Sugar: Permission to draw candy component in form of sugar, at equal 

weight if desired by organization. 

3. In the separate recommendations concerning individual organizations which we are 
sending herewith, the above schedule is referred to as "Extra ration allowance No. 1." It 
is hoped that there will be no occasion to recommend any other schedide than that given 
above. 

Soon after this a representative of the food ami nutrition section went to 
Tours for the purpose of consulting with the chief ([uartermaster, American 
Expeditionary Forces, in the hope of reaching a definite understanding. On 
arrival he found that the Quartermaster Department had independently 
adopted a schedule of increases as follows :^^ 

(a) For messes consisting of 75 men or less: 10 per cent increase in the bread com- 
ponent; 10 ])er cent increase in the meat component; 5 per cent increase in the vegetable 
component; 10 per cent increase in the coffee component; 10 per cent increase in the butter 
component. 

(6) For messes consisting of 75 men or more: 5 per cent increa.se in the bread component ; 
5 per cent increase in the meat component; 2.5 per cent increase in the vegetable component; 
5 per cent increase in the coffee component; 5 per cent increa.se in the butter component. 

• Extra bread allowance may be drawn wholly or in part as bread or any of its substitutes, 1 ounce baking powder with 
each 20 ounces of t]our or cornmeal. 



748 SANITATION 

Objections to these issues being raised by the food and nutrition repre- 
sentative, the chief quartermaster, American Expeditionary Forces, agreed to 
certain modifications but insisted on publishing the amended schedule in 
accordance with the authority given him by General Orders, No. 176, G. H. Q., 
A. E. F., 1918. On return of the officer representing the section of food and 
nutrition, a letter, setting forth the views of the Medical Department, was 
submitted, which, together witli the reply of the chief quartermaster, American 
Expeditionary Forces, is as follows: 

Decembek 23, 1918. 
From: Director of Laboratories, Food and Nutrition Section. 
To: The Chief Quartermaster, attention of Major Connatser. 
Subject: Ration allowance to labor troops. 

1. In spite of the conference by Major Carlson, and more recently Captain Eddy of this 
office, with you, concerning the action on ration allowance for labor troops, the status of the 
matter is not wholly clear. 

General Orders No. 176, paragraph 3, gives the chief quartermaster authority to modify 
or increase rations for labor troops, this office only investigating the need for additional 
allowances or modifications and making recommendations to the chief ciuartermaster. This 
provision was proposed by us only as a measure for the conservation of food. 

2. You will recall that previous to November 1, 1918, a scale of 5, 10, and 15 per cent 
of the whole ration was allowed by the chief quartermaster to troops working over 8, 9, and 
10 hours, respectively. 

.\fter we had made several different recommendations for different organizations, we 
were requested by Colonel Crusan, in a letter of October 11, to modify the old schedules if 
desired, but saying that not more than three scales could be allowed, and that a simple and 
uniform treatment was essential. After extended inquiry through our officers in the sections 
of the Services of Supply and after a proposal in letter of November 16, to which we received 
no reply, we proposed a single scale on December 4 and modified it in our letter of December 
IG. The last proposal was as follows: 

Extra ration allowance No. 1. — Beef and its substitutes, no increase, but issued in the 
proportion of fresh meat, bacon, canned meats or fish as may be desired by organizations. 

Per cent 
increase Ounces 

Bread I" and its substitutes 20 3.2 

Butter and its substitutes 100 . 5 

Or jam and its substitutes ._ 50 1.5 

Potatoes and their substitutes 10 2. 

Coffee 25 .28 

Sugar: Permission to draw candy component in form of sugar, at equal 
weight, if desired by organization. 
This has a fuel value of about 380 calories, or 9.3 per cent of the ration, and a cost of about 

4 cents, with variation in both values, depending upon the proportion of substitutes i.ssued. 

Following this we received a copy of your letter of December 17 (430.2-3) to the quarter- 
ma.ster, Bordeaux, granting the following very different scale for the 52d Regiment, Trans- 
portation Corps, at Perigueux: (a) For messes consisting of 75 men or less, 10 per cent 
increase in the bread component; 10 per cent increase in the meat component; 5 per cent 
increase in the vegetable component; 10 per cent increa.se in the coffee component; 10 per 
cent increase in the butter component. 

(h) For messes consisting of 75 men or more, 5 per cent increase in the bread component 

5 per cent increase in the meat component; 2}^ per cent increase in the vegetable com- 
ponent; 5 per cent increase in the coffee component; 5 per cent increase in the butter com- 
ponent. "A" is equivalent to about 267 calories, or 6.5 per cent of the ration, and "B" 
to 133 calories, or 3.3 per cent of the ration. 

' Extra bread allowance may be drawn wholly or in part as bread or any of the substitutes; 1 ounce baking powder 
with each 20 ounces of flour or cornmeal. 
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In your conference with Captain Eddy on December 20 the scale discussed was: (o) 
For mess of 75 men or less, bread component 15 per cent; vegetable component 20 per cent; 
cofTce component 25 per cent; butter component 50 per cent. (6) For messes larger than 
75 men, one-half of (a). "A" is equivalent to 275 calories, or 6.7 per cent, and "B," which 
is the scale which will generally ai)j)ly, is 137 calories, or 3.3 per cent of the ration. 

This, as we understand, is the scale which has been granted on the recommendations 
sent you so far. Or is it the scale quoted above from the copy of your letter of December 17 
concerning the Fifty-second Regiment, Transportation Corps, which has been adopted by 
your office? 

We wish to make the following comments on this matter. With excellent me.ssing 
administration and with a regular and complete issue of the ration — the first condition 
rarely exists, and the second often docs not — the present ration contains enough food except 
for the following classes of troops during the periods of their work: Troops engaged in 
forestry, road construction, railway or car construction and operation. Reliable observa- 
tions indicate that men engaged in such work as forestry require food equivalent to about 
5,000 calories. For such trooi)s it amounts to very little to allow them an addition of 137 
calories. On the other hand, it is not practicable to determine the food needs of an organiza- 
tion with enough accuracy to say whether or not the men need an additional 137 calories. 
They will either need a good deal more or no extras at all. 

It is therefore suggested that the scale you have adopted is not suited to the conditions. 
To reach a prompt settlement and avoid more changes than are necessary, it is recommended 
that your scale "A" should be applied to all troops for whom extra allowances are approved 
and not limited to messes under 75 men, and that your scale "B" be abandoned. If scale 
"A" should prove seriously inadequate, which is possilile in a very few cases, further allow- 
ances can be considered later. 

In view of the consideralile delay which is cau.sed by our investigation before granting 
requests, and because there is considerable uniformity of conditions with troops of the types 
above referred to, we suggest that the scale be increased, allowances adopted be made to 
apply to all forestry, railroad, and road-construction organizations so long as they are 
engaged at s\ich labor; and that thi.s office be informed of all organizations granted extra 
allowances for our later investigation and report to you. 

We request that you notify us (1) of this extra-ration scale now adopted, and (2) the 
organizations, and their locations, to which allowed. 

To this the following reply was received on December 31, 1918: 

Headquaeters, Services of Supply, 
Office of the Chief Quartermaster, 

American Expeditionary Forces, 

December 31, 19tS. 
From: The Chief Quartermaster, A. E. F. 

To: Director of Laboratories, Medical Department, Food and Nutrition Section, Dijon. 
Subject: Increa.sc of rations. 

1. Reference your letter December 23, 1918, file 430.2-2G32. There wore so many 
different rec<)mmendations received and the need for coming to a decision on some item was 
so pressing that this office arbitrarily made the decision following closely the increase rec- 
ommended by you as extra-ration allowances No. 1, and were taken as the average of num- 
erous recommendations received from your office. 

2. We feel that this was the better method rather than to continue to search for an 
ideal. If 30 days' try-out proves that we have still not found the solution, please have 
your officers advise us and the matter will be given due consideration. 

In view of the action of the chief quartermaster, officers of the food and 
nutrition section were instructed to continue making recommendations as 
heretofore, stating what was actually needed ; these reports were forwarded by 
tliis office with recommendation that the quartermaster increase be granted 
or not granted, as the circumstances might warrant. 
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On Januiiry 25, 1919, the (juestion of allowances for certain organizations 
was again raised by a letter from the chief quartermaster, American Expedi- 
tionary Forces, which is quoted below, together with the indorsement thereon 
and subsequent correspondence: 

Headquauters, Sekvices op Supfly, 
Office of the Chief Quaktermaster, 

American Expeditionary Forces, 

January 35, 1919. 
430.2-s. 

From: Cliief Quartermastor, A. E. F. 
To: Director of Laljoratories, Medical Department (attention Food and Nutrition Section), 

Dijoii. 
Subject: Increase in rations. 

1. In connection with your recommendation that increased rations be authorized to the 
following remount squadrons, 316, 328, and 338, the 532d Service Labor Battalion, and Depot 
Labor Company No. 33, your second indorsement, January 20, 1919, file 430.2-3077, your 
attention is invited to your recommendations, December 28 and January 2, that no increased 
allowance be granted Veterinary Hospital No. 10, A. P. O. 720, although it would appear 
that the organizations are engaged in similar duties. 

2. Your attention is further invited to recommendation for increased rations to Company 
B, 504th Labor Battalion, St. Blin (Haute Marne), January 19, and your recommendation 
that no increased rations be granted to 2d Labor Battalion, 20th Engineers, Epinal (Vosges), 
January 19: also your recommendation, 5th indorsement, January 17, that increased rations 
be granted to 75th Field Artillery doing guard dock duty at Nantes, which is a purely military 
duty. Paragraph 3, Section II, General Orders, No. 176, G. H. Q., A. E. F., 1918, is not 
authority for this office to grant increased rations to organizations performing ordinary 
military duty. 

3. The above is brought to your attention with a view to securing uniformity la reference 
to increased rations. The fact that an increase has been authorized or disapproved spread 
among organizations very rapidly and is sure to result in a charge of favoritism unless we 
stick to a uniform policy as regards recommendations and approval of increases in rations. 

4. We appreciate very much the assistance your office has rendered in the matter of 
furnishing troops of the American E.xpeditionary Forces satisfactory rations, and reports 
received from your office indicating a shortage in the ration component issue to troops, which 
to date appears to be the most .serious complaint, have been the basis of immediate action 
by this office to correct same. 

5. Please go over the above and give us your views concerning same. 



Office D. of L., Food and Nutrition Section, 

American Expeditionary Forces, A. P. O. 721, 

France, January 31, 1919. 
To: Office Chief Quartermaster, American E. F. 

1. In reply to paragraph 1, investigation of Veterinary Hospital No. 10 showed a very 
poor me.ss administration at the time of the visit. It has been the policy of this office to 
require the organizations which demand increases to demonstrate the need of the increase 
by showing that they are properly administering the ration and that waste is low. In this 
ca.se the investigator felt that at present an increase would simply increase the waste, and 
for that reason the increase w-as disapproved. Assistance was given to remedy the mess 
administration, and if desirable we are ready to reinvestigate this case. 

2. In reply to paragraph 2, attention is called to the fact that while theoretically a 
given type of organization docs a particular type of work, the work actually performed varies 
with the individual organizations. This was the case with the 20th Engineers. In the 
disapproved cases, while the hours of labor were maintained, the work had so slackened that 
the activity was much reduced, with corresponding effect upon appetite and nutritional 
needs. We consider that our recommendations are justified by our findings. 
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3. In regard to military organizations, a point is raised on which we desire information. 
Our attitude has become this: It is our function as advisors to the chief surgeon to investigate 
and recommend ration changes where organizations need such increases. In the case of 
the Field Artillery at Nantes, such a need does exist, and as the ration recommended by 
your office seems to meet the need we therefore recommend such increase. We have a number 
of similar cases under investigation. It is requested that these be considered on their merits 
without regard to the provisions laid down by your office for labor troops and that you 
advise us further as to the attitude of your office in this matter. 

4. Our object in these investigation.s is identical with yours, to conserve food and at 
the same time meet the nutritional needs of the organization. We find it difficult to cla.ssify 
organizations arbitrarily, for many factors enter into the determination of the needs of the 
individual unit. On the other hand, we realize the administrative difficulty of individual 
treatment and wish to cooperate to our best ability in this direction. We therefore welcome 
any suggestions jou may have to make relative to facilitating our common interest in the 
matter. 

American Expeditionary Forces, 
Headquarters Services op Supply, 
Office of the Chief Quartermaster, A. E. F., 

February 12, 1919. 
From: Chief Quartermaster, A. E. F. 

To: Director of Laboratories, Food and Nutrition Section, Medical Department, Dijon. 
Subject: Increase in rations. 

1. Referring to your first indorsement of January 31, 1919, reply to our letter 43.2-s 
of January 25, 1919, in connection with increase in rations, you are advised that on your 
recommendation increase in rations has been granted to Company B, 504th Labor Battalion 
and to Remount Squadrons Nos. 316, 328, and 338; also to 532d Service Labor Battalion 
and Depot Labor Company No. 33. In all cases copies were furnished your office. 

2. As regards organizations doing purely military duty, this office is without authority 
to grant any increases in rations, and in the case of line organizations increases in rations 
can not be granted unless they are assigned to duty involving hard labor for long periods of 
time. 

3. The increases in rations granted to date by this office have been of a uniform nature, as 
per copy inclosed. This increa.se has now been in operation for a considerable period, 
especially so in the case of forestry troops and Transportation Corps troops, and should 
your observation or that of your field officers show thi t same is inadequate or that the same 
is unsuited for the purposes for which intended, it is retiuested that you please furnish us with 
a proposed schedule of increases that would meet the average nutritional needs of organiza- 
tions in need of an increase in rations, as well as the administrative difficulties to be en- 
countered in administering same. 

Following the receipt of the above letter new studies were made of certain 
conspicuous cases where the quartermaster increase had proved unsatisfactory, 
viz, among forestry troops of Base Section No. 2, the quartermaster mess at 
Montoir, etc., as a result of which these schedules were altered. The changing 
conditions of labor following the armistice made it difficult to administer the 
problem satisfactorily. One of the problems of the Army ration that should 
receive careful study for the future is the provision of suitable increases in 
rations for different classes of labor organizations. There are cases where no 
increase over the garrison ration is adequate, for example, negro troops; what 
is needed for them is a totally different ration based on appetite and racial 
characteristics. ^^ 
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AMERICAN PRISONER OF WAR RATION 

At Berne, Switzerland, the American Red Cross directed the sending of 
food packets to American prisoners of war in Germany. The food and nutrition 
section, American Expeditionary Forces, was invited by the director to cooperate 
in determining the best content of such parcels. The following letter indicates 
the scope of the section's activities in this connection: 

American P^xpeditionary Forces, Office of the Chief Surgeon, 

Division of Laboratories and Infectious Diseases, 

Food and Nutrition Section, A. P. O. 721, 

July 28, 1918. 
From: The Director of Laboratories, Food and Nutrition Section. 
To: Mr. Atholl McBean, director prisoner's relief, Berne, Switzerland (tlirough Military 

attache, American Einbassj-, Paris). 
Subject: Rations for prisoners of war. 

1. The military attache of the embassy phoned to me your request that we send you at 
once our suggestions on tlie composition of food parcels sent to Americans in Germany. I 
am sorry that Captain Edd\-'s letter with his calculations had not reached you. I inclose 
copies of those calculations. 

2. Captain Eddy and I have again gone over the matter, and I inclose a list of what 
seems to be a satisfactory ration for 10 days. We have tried to consider the size of packages, 
for this must determine to a large extent the amount of each article to be sent. We inclose a 
list of sizes of packages, now in France, or as we think the articles should be repacked, when 
necessary. 

3. We have started on the assumption that it is desirable to send practically a full ration 
to our men, leaving them dependent upon the Germans for at most some potatoes or fresh 
vegetables and some bread, the articles most likely to be supplied to them. The ration pro- 
posed is equivalent to about 3,500 calories per day, which in spite of the waste always resulting 
from cooking or eating singly or in small groups but with small additions of potatoes, etc., 
will insure the maintenance of good nutrition — assuming of course almost compete delivery. 
The protein and fat nutrition content as well as the total calorie value is ample for moderate 
amounts of work. 

4. The ration as issued to troops in France is now about 4,200 calories, or more in special 
cases. If from information at your disposal you conclude that the food parcels or any portion 
of them should provide full rations for men at hard labor, the contents of the parcels should be 
increased by about 500 calories by the addition of a suitable amount of hard bread, etc., 
beans, etc., fruit or sugar. 

5. I would suggest that each package, and where possible succeeding packages, be 
varied as much as possible. Such food mi.xtures, with hard bread and canned goods are apt 
to become tiresome, but other material can not be shipped. By varying the kind of fruit and 
jam, the kind of candy, and the sort of sweet cakes from time to time — with the occasional 
addition of a bottle of pickles or perhaps lemon or lime juice (or even lemons wrapped if 
available, might be sent as a experiment) — would help to relieve the monotony. The last 
mentioned fruit juices are desirable but not necessary additions from the nutritional stand- 
point. 

6. You will notice that we do not include bacon or fatback. Their shipment except in 
small cans would seem to be difficult and wasteful. The butter, milk, and canned meats con- 
tain enough fat and in a better form. 

7. I would suggest that your reply cards request suggestions from the men as to changes 
in the packages they may wish. Such wishes when consolidated should be helpful. 

8. We shall be glad to give you any information we can about tiie value of the food par- 
cels or the composition of the components. Please feel at liberty to call upon us at any time. 
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SIZES or INDIVIDUAL PACKAGES INCLUDED IN THE 10-DAY BOX FOR PRISONERS 



Canned roast beef, canned corn beef, canned corn-beef hash, and canned sahnon, 10- 
ounce or 12-ounce cans. 

Canned sardines, 4-ounce cans. 

Cheese, 500 grains or 1 pound. 

Hard bread (chief quartermaster, American Expeditionary Forces, is having made in 
France 5J^-ounce tinned pacicages). 

Calces, sweet (suggest manufacture in Switzerland to be in 1-pound or J/^-pound pack- 
ages). 

Oatmeal (should be in 1-pound packages). 

Rice (should be in 1-pound packages). 

Tomatoes, No. 3 cans or 32 ounces. Actually No. 3 can holds about 33 ounces. 

Beans, baked, canned, in No. 1 cans (10^^ ounces), or 16-ounce cans, or No. 2 cans 
(20 ounces). 

Peas, canned, in No. 1 cans (11 ounces), or 16-ounce cans, or No. 2 cans (20 ounces). 

Corn, canned, in No. 1 cans (11 ounces), or 16-ounce cans, or No. 2 cans (20 ounces). 

Dried fruit, if po.ssible, should be repacked in IJ^-pound packages. 

Jam, No. 1 can (14 ounces), No. 2 can (24 ounces). 

Coffee, repack in J^ -pound packages. 

Tea, if necessary, repack in J^-pound packages. 

Cocoa in 34 -pound packages. 

Milk in 16-ounce cans. 

Sugar, repack in IH-pound packages. 

Butter, repack in pound paraffin cartons wrapped inside in paraffin paper. 

Soup cubes can be purchased in France; one cube, 50 grams. 

Salt, repack in }4 -pound package. 

Pepper in 2-ounce cans. 

Candy in 1-pound packages. '■ 

Tobacco, 10-20 cigarettes or 1 ounce smoking tobacco. 

Suggested ration for prisoners of war 



Article 



Canned roast beef in 16-ounce cans 

Canned corned beef in 16-ounce cans 

Canned corned-beef htish in 16-ounce cans,.. 

Canned salmon in 16-ounce cans 

Canned sardines in 4-ounce cans 

Cheese 

Bread, hard, 5H-ounce cans 

Cakes, sweet, 16-ounce cans 

Oatmeal in 16-ounce cans 

Or rice in i6-ounce cans 

Or flour, with 1-ounce baking powder, in 16-ounce cans. 

Beans, baked, canned, in 20-ounce cans 

Or beans, dry, in 16-ounce cans. 

Tomatoes in 32-ounce cans 

Peas, canned, in 20-ounce cans. 

Or corn, canned, in 20-ounce cans 

Drie<l fruit in 1,'2-Pound cans 

Or jam in 24-ounce cans 

Sugar in l^-pound cans 

Coffee in J^i-pound cans 

Tea in 's-pound cans 

Cocoa in M-pound cans 

Milk in 16-ounce cans 

Butter in 16-ounce packages... 

Soup cubes in 50-gram cubes 

Salt in K-pound packages. 

Pepper in 2-ounce cans (I in every fifth box) 

Candy in I-pound packages 

Or chocolate, sweet, in H-Pound packages 

Cigarettes 

Soap 



Number 



Weight 



Q^ories 



2 pounds 

1 pound 

2 pounds 

1 pound. ..^.. 

}4 pound 

}4 pound 

6.671 pounds. 

1 pound 

1 pound 

1 pound 

1 pound. 

2H pounds... 

1 pound 

2 pounds 

l)i pounds... 
IK pounds... 
IH pounds... 
IK pounds... 
I'A pounds... 

Ji pound 

H pound 

a pound 

1 pound 

1 pound 

5.5 ounces 

a pound 

2 ounces 

1 pound 

H pound 



2,210 

1,280 

SCO 

680 

475 

1,024 

10,980 

1,970 

1,860 

1,632 

1.650 

1.500 

1,600 

192 

320 

570 

2,180 

1,410 

2,790 





580 

780 

3,650 

525 





1,6.')0 

1,400 



This represents a 10-day package with a total of about 35,000 calories, or an average of 3,500 calories per day. 
Approximately 1,30 grams protein, 115 grams fat, and 495 grams carbohydrates. 
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FOOD WORK IN THE OCCUPIED TERRITORY 

The work of the food and nutrition section with the department of civil 
government m the occupied area included a thorough investigation of food 
conditions throughout the civil population of that territory. Details of the 
findings need not be gone into here; however, the following report is quoted 
as illustrating the nature of the findings which formed the basis for the action 
taken in regard to revictualing the area: ^^ 

1. It is quite impossiljle at this time to present a fixed program in regard to feeding the 
Gernian civil population which can be carried out with any certainty until the new harvest 
(September 1, 1919). The food conditions within the area are changing from day to day- 
new supplies arrive, other stocks are lost, this being especially true of the potatoes of this 
harvest, which have a great tendency to rot. Other than the broad lines laid down in the 
attached chart, there is no further report to make on distribution. It is essential, to insure 
a fair distribution, that all foods be handled by the Germans through their already estab- 
lished channels. Further, it seems that all goods shall be delivered to the Oberpresident 
on the barge at Coblenz, instead of unloading the same for him. This will save the Ameri- 
cans a warehouse and much labor. 

2. The population of the area occupied by the Americans is 850,000 (round figures) 

3. Before setting down any estimates of foods needed and reasons, it will be well to 
.state in a broad way what the Americans hope to accomplish. To make the American 
position clearer, it must be borne in mind that, first, due to the low maximum prices and 
great demand, there has developed throughout Germany a great amount of illegal trading 
called Schleichhandel." We tielieve that from 25 to 33 per cent of all foods have moved 
through this channel. Second, that there must be a great deal of food hidden away to 
maintain this business. Third, the present prescribed German ration is far too low to 
maintain health. Consequently steps must be taken to remedy all three troubles To 
wait until any particular item is exhausted and then supply the same amount which the 
legal ration prcscrites will accomplish nothing; rather it will tend to encourage hoarding 
lo give the civilians just what they receive now will in no way correct the deficiencies of the 
present diet. Following the rather broad economic and dietetic lines laid down, the Ameri- 
cans propose (1) to make available for the German civil population such quantities of food 
as will insure, taken with their present ration, a living diet; (2) to make this food available 
at prices so low that all can buy; and (3) to supply more especially the foods lacking in the 
present diet, viz, fats and meat. The availability of the recommended quantities of foreign 
foods will so greatly discount the present means for hoarding that many hitherto unsuspected 
stocks will be brought out of concealment and added to the market. This will greatly 
increase the total supply available for all. Collection and distribution of food will thus be 
made easier, prices will tend downward toward their natural level, and the present deficit 
of food will be met. All this will tend to establish a normal exchange of food products 
within the area along natural economic lines. It will be seen that this program calls for 
immediate deliveries of food. 

4. The American area has 850,000 inhabitants. Of that number 190,000 (round) are 
urban. On the prescrited ration each person receives about 1,400 calories daily In addi- 
tion there are vegetables of various sorts to be had— so that there is little reason to believe 
that many people have to exist on the prescribed ration alone. This ration is deficient in 
(1) meat or protein and (2) fat and high in carbohydrate. From a food census taken on 
l-ebniary 1, it was found that there was on hand in the area enough food to subsist approxi- 
mately 700,000 iJersons on the present low ration until September 1. The difference between 
700,000 and 850,000 is 150,000, corresponding to the urban population. From reliable 
sources we have information which makes us believe that the food census taken does not 
represent all the food in the area; probably 75 per cent has been reported. Consequently 
there is, if available for sale, enough food to maintain the entire population on the low diet 
It IS not only impractical but impossible to get these hidden stocks except bv the method 
outlined in paragraph 3. The Americans propose, therefore, to supply monthly beginning 
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as soon as possible, enough food to make up the deficit between the poor ration now allowed 
and a living ration. To do this relatively greater amounts of fats and meats must lx> 
imported as well as flour and potatoes, or a potato substitute, rice. The method of arriving 
at the final amounts needed each month is here given: 

(All figures are in grams per wri'k] 



Present 
1 <iernian 
1 ration 


N'e«le<l 

2.2S0 

4,000 

1,000 

,W0 


To be Metric 
supplied tons iM^r 
weekly niimtli 


Flour 1 470 


780 2,830 

1..W ,s;50 

800 3, aw 

437 5 1,632 


Potatoes 2' .'MO 


Meat . . ■''SS 


Fat - "^5 





It would seem that at least 5,000 tons of flour should lie placed on the German mar- 
ket the 1st of the month in order to reduce prices and produce hidden stocks. 

5. The feeding of the sick in the German rationing system is in the hands of a special 
bureau. Instead of allowing articles intended for the sick to be sold in the shops, this bureau 
maintains its own store and salesroom. It is hoped that a stock of oatmeal, imperial granum, 
rice, dried fruits or canned fruits, cocoa, etc., will be supplied to the area. Tlie German 
authorities could then requisition from this stock. Since it is impossible to accurately 
estimate the needs, such a plan would be feasible. For an initial stock the following is 
suggested : 

Kg. 

Dried fruits « 3, 000 

Cocoa • 1, 000 

Milk (condensed) '"225,000 



Kg. 

Oatmeal 1 0, 000 

Rice 1 0, 000 

Other cereals 10, 000 



By checking the requisitions for a month a fair estimate of future needs could be made. 
6. The Germans estimate that they will need 2,200 tons of oil cake for fodder for June, 
July, and August. 

* * • * ' * * « 

8. It is impossible to set a price without data. As a general principle, it might be stated 
that unless the price is low enough to permit of purchase by the poor, the food will never come 
into the hands of the people who need it most. For that reason it would seem that there 
would be two prices necessary: First, price at which the food is sold to the German Govern- 
ment; a price fixed by the current prices in the land of origin plus transportation, and second, 
price at which the food shall be sold — to be determined by the present maximum prices as 
fixed by Germany. The cost to the German Government would probably be liighcr than the 
legal selling price, but it is of prime importance that the price to the consumer be kept low 
enough to permit purchase by the poor; consequently, it would seem wise for the German 
Government to arrange to care for the loss. Since the supply allowed is to be limited, 
strictest measures must be taken against profiteering of any sort. The expense of getting 
food from the barge to the consumer must be calculated on the final cost. This office has no 
official data on this question, but from the statements of German officials it would seem that 
an average of 20 per cent added to the cost price should cover the expense. 

9. The German channels of di.-itribution .should be used. 

LABORATORY INSPECTION AND FOOD ANALYSIS 

The inspection and chemical examination of food samples formed a part of 
the activities of the chemical department of the central Medical Department 
lahoratory, Dijon, working in very close cooperation with the food and nutri- 
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tioii section, office of the chief surgeon, American Expeditionary Forces. Thus, 
although the food and nutrition section possessed no laboratory of its own, it 
was possible to meet the requests for analysis within the scope of the laboratory 
at Dijon.''-' The inadequacy of this arrangement will be considered below. 

The sources of the food samples may be classified roughly as follows: 
(a) Food and nutrition section officers doing field work; (6) medical officers; 
(c) Quartermaster Department; (d) organization commanders. 

The chemical laboratory began work in March, 1918, and up to May 1, 
1919, 595 samples of food had been examined. The following classification 
shows the nature of the samples:^-' 

Apricot conserve 1 [ Milk, evaporated 4 

Bacon drippings 1 Milk, sterilized (Swiss) 1 

Bananas 2 Oleomargarine 3 

Beef, fresh 1 Pork and beans 11 

Blackberry jam 1 Peas (canned) 1 

Bread 6 Prune jam 1 

Candy 14 Rice 2 



Candy coloring 4 

Corn (canned) 1 

Corned beef 116 

Corned beef hash 2 

Cheese (canned) 1 



Salmon (canned) 391 

Soup cubes 4 

Smoked pork 1 

Sugar 3 

Sirup (table) 1 



Chili sauce I : Yeast, dried 2 

Flour 17 



Fish, dried 1 

Milk, fresh 1 



Total 595 



Seldom were samples accompanied by requests for specific information. 
On that account the chemist was obliged to exercise his own judgment as to 
the probable reason for the request, and to make such tests as seemed to him 
pertinent. Ordinarily the objects sought in the examination of a food sample 
were: (a) To determine its fitness as an article of food; (6) to determine its 
compliance with Quartermaster Department specifications; (c) to determine 
the quantity for ration issue; {d) to attempt to improve quality or production." 

By far the greater number of the samples were analyzed to determine 
their fitness for food. Considering the enormous quantity of food produced 
and transported under conditions by no means favorable to the highest degree 
of conservation, it is not surprising that doubt often was expressed as to whether 
or not it was safe to issue the product to the soldier. Under ordinary circum- 
stances and as a general proposition it would seem a safer policy to condemn 
all articles concerning wliich there is the least doubt. Circumstances, however, 
were by no means ordinary before the armistice began, and it was imperative 
to save as much food as possible, safely and legitimately. Thus the vexing 
question of food spoilage always was uppermost and opinions had to be ren- 
dered on border-line cases of bulged canned goods, wormy dried fruit, soft 
fresh meat, or salvaged products, for wliich no adequate basis of judgment 
existed. The question "When is a decomposing food dangerous to health?" 
is the most difficult to answer in the domain of food chemistry. The following 
examples illustrate the type of problem in this connection: (a) A certain 
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brand of pork and beans was regarded with suspicion. In some instances 
the cans were badly attacked; the beans were discolored and unsightly. An 
examination of representative cans from thousands of cases showed that the 
product was safe as food but of decidedly inferior quality, (b) A certain pack 
of condensed milk aroused suspicion because the cans were bulged; careful 
examination showed that the product was fit for food, the cause of the bulging 
having no relation to decomposition, but to poor methods in filling the cans. 
(c) Samples of flour, rice, and sugar were submitted to the laboratory because 
of their peculiar yellow color; they were found to be contaminated with cresol 
derivative, (d) Many samples were examined for ground glass. Certain black- 
berry jam samples did contain an undue amount of cjuartz sand, but only one 
sample (chewing gum) actually contained ground glass. In this case the crime 
was easily detected, (e) A suspicion having arisen in regard to the 1918 pack 
of salmon, samples of all brands on hand in the American Expeditionary Forces 
were submitted. There were in all 391 samples (991 cans) . Of these, 37 samples 
were unsatisfactory, if) Samples of rendered and clarified fats and grease 
waste were examined for the kitchen economics branch of the Quartermaster 
Corps, American Expeditionary Forces. In one instance spoiled oleomargarine 
had been clarified and offered for issue. It was found to be so high in free 
acid as to be unfit for human food.^^ 

Determining whether an article complied with specifications always was 
difficult. This was due sometimes to the nonexistence of any chemical standards 
in the contract, and at other times to the nonavailability of such information 
if it did exist. Many examples of corned beef were examined for the Quarter- 
master Department in an attempt to decide whether specifications were being 
complied with. The shipments came directly to France from South American 
factories. Though the beef for the most part was of good quality, some samples 
contained an excessive amount of salt, one brand giving 5.2 per cent as the 
average of tests made upon five separate cans; the best samples generally 
contained about 3 per cent. More than this amount is not only unnecessary 
but even detrimental, for corned beef containing more than 3 per cent of salt, 
when used by troops as an emergency ration, produces undue thirst; again, 
the quality of the beef is always inferior when the salt content is high. At a 
cost price of 40 cents per pound for corned beef, the Government actually 
was spending, when the salt content reached 5.2 per cent, 88 cents per hundred- 
weight for mineral matter which contained no nutriment and which was harm- 
ful in many respects. Definite standards should be adopted by the quarter- 
master limiting the salt content of corned beef to 3 per cent or even less.^'' 

As a basis for settlement, chemical analyses were requested of many French 
flours returned to the Quartermaster Department, American Expeditionary 
Forces, as replacement for flour previously issued to the French Government. 
These flours were very inferior in quality to practically all American brands 
(certain western soft flours being excepted). The best basis of evaluating 
flour being a baking test, an improvised oven was set up, and from the obser- 
vations made it was possible to grade the French products on their basis of 
admixture with high protein American flours. '' 
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In connection with the inspection of candy factories operating under 
Quartermaster Corps supervision, samples of the finished product were sub- 
mitted for analysis. In many cases modifications and improvements were 
suggested by these analyses. Tlie hard candies were shown to be very high 
in invert sugar as the result of overcooking. 

Table 40. — Analyses of candies made in French factories operating under Quartermaster De- 
partment, American Expeditionary Forces, supervision 



No. 


Kind 


Mois- 
ture, 
percent- 
age 


.\sh, 
percent- 
age 


Kedllc- 

ing 
sugar 

as 
invert, 
percent- 
age 


Sucrose, 
percent- 
age 


Citric 
acid, 
percent- 
age 


Protein, 

N/6.25, 
percent- 
age 


Fat, 
percent- 
age 


C-236.. 


Bonbons: 

Coating, 

Filling- 


1.35 
5.04 
3,91 
2.32 

1.25 

.3.38 

.64 

2.25 
7.94 

1.29 
6.15 
.81 
.97 
.23 
.99 
.86 


1.34 
.39 
.13 
.29 

1.26 
.13 
.98 

1.37 
.21 

.91 

.09 
.33 
.15 

.,59 
.68 
.69 


2.88 


54.56 
















C:-237 




9.00 
19.43 

2.09 


87.37 


0.96 






C-23S 


Stick 


79.82 








C-239.. 


Bonbons: 

Coating 


56.01 










Filling 








C-240.. 


.44 
3.83 


55.56 
57.89 




7.62 


25.65 


C-241. 


Bonbon.s: 














Filling 








C-242.. 


Bonbons 
Coating 


.70 


56.21 










Filling.. 

Stick 








C-243.- 


32.10 
36.80 
67.81 
62. 75 
36.00 


64.7 

60.96 

27.90 

34.80 

03.68 








C-244 




.38 






C-245 


Stick 

l*einon drops 






C-246 


..57 






C-247 


Hard... _. 















Analyses of German flour and bread intended for the civil population 
of the occupied zone were made with the idea of calculating their nutritional 
value. It was claimed that the samples of flour were made by grinding the 
whole head of the wheat and rye, subserjuently winnowing out the coarsest 
of the chaff particles, leaving about 80 per cent of the original head in tlie 
form of a coarse flour. A copy of the report on these samples follows: 

Table 41. — Analyses of flour and bread samples intended for issue to German civil population 



Analytical data 


Wheat 
flour 
percent- 
age 


Rye 
flour, 
percent- 
age 


German 
ordinary 
black 
bread, 
percent- 
age 


Bread 
tor the 
sick, 
percent- 
age 


Bread 
for the 
very 
sick, 
percent- 
age 


Zwie- 
back, 
percent- 
age 


.\meri- 

can 

white 

bread. 






S 


ample No. 


- 




percent- 
age 




C-279 


280 


281 


283-a 


283-b 






10.99 
1.91 


10.46 
2.06 


38.a-i 

2.13 
.49 

8.173 
1.12 
1.84 
1.25 
51. 3 

1,116 


38.92 

1.87 

.43 

7.05 

1.72 

1.83 

.,58 

49.9 

1,132 


33.79 

1.88 

.65 

7.60 

1.48 

1.07 

.45 

54.8 

1,203 


13.72 

1.87 

.5.5 

8.55 

1.16 

.33 

.52 

73.9 

1,58S 


35.3 


Ash 


1.1 






Protein (N/6.2,5) 

Fat ._. 


10. 05 
2.55 
2.84 
.65 
74.5 

1,693 


8.37 
1.84 
2. ,52 
.46 
77.3 
1,671 


9.2 
1.3 


Crude fiber 


.5 


Acidity as lactic acid 


.23 




51.1 




1, 215 
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Tlie flour samples exhibited very high ash and crude fiber content, as 
would be expected from the method of preparation. For comparison, the 
average analysis of American white bread is given. When contrasted with 
American bread, the ordinary German black loaf was found to be very high in 
moisture, ash, ci'ude fiber, and acidity. While the calculated food value ap- 
pears to be only about 100 calories less, this figure is subject to a correction 
because of the fact that the crude fiber is included as carbohydrate, resulting 
in a factor of digestibility much lower than in the case of American bread. 
The high acidity of German bread raised the suspicion that lactic or some 
other acid had been added; this is not an uncommon means of improving 
doughs made from low-grade flours. The bread was soggy, sour tasting, and 
not very palatable. The color was dark, the crust being nearly black. The 
other samples of bread, except for the high crude fiber content, were about 
normal and appeared of good quality. '' 

An analysis of Bear brand milk, received from Switzerland, revealed it to 
be simply whole milk of good quality sterilized without evaporation. This 
article was bemg issued by the Quartermaster Department, American Expedi- 
tionary Forces, on the assumption that it was an equivalent for ordinary con- 
densed milk. Inasmuch as condensed milk is concentrated about two and two- 
tenths times, the issue of the unevaporated sterilized canned milk resulted in 
reducing the milk allowance to 45 per cent. This difficulty was remedied by 
doubling the c[uantity issued.^* 

The equipment of the chemical laboratory was at all times insufficient 
to handle the work required. A fair supply of common glassware and chemi- 
cals, a balance, electric-drying oven, and colorimeter were the main fea- 
tures. A very simple and inadequate nitrogen distillation set only was 
available, and before the armistice began the gas supply was so poor and inter- 
mittent that three days were required to make a digestion and distillation. 
The unreliable gas supply was always the most diflScult problem of the labora- 
tory work.'*' 

In connection with the baking tests, a very rough outfit was devised out 
of incubators and hot-air ovens, using a porcelain laboratory sink as a mixer. 
This is but a sample of the handicaps under which the work was carried out. 
Provision should be made for a complete chemical laboratory for foodwork 
in the subseciuent organization of a field army." 

FOOD FACTORY INSPECTION 

Active interest of the food and nutrition section, office of the chief surgeon, 
American Expeditionary Forces, in the sanitary conditions of French food 
factories originated in the following letter of request for inspections from the 
office of the chief quartermaster, American Expeditionary Forces. 
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American Expeditionary Forces, 

Headquarters S. O. S., 
Office of the Chief Quartermaster, 

October 26, 1918. 
From: Chief Quartermaster to Director of Laboratories, A. E. F. 

1. Request that you issue instructions that when any of your officers are in the vicinity 
of factories being operated by the Quartermaster Corps, turning out hard bread, crackers, 
candy, macaroni, or coffee, tliat tliey be directed to make an inspection with a view to noting 
the sanitary conditions existing at such plants based on their observations and submit report 
to this office. 

* * * * * + * 

Pursuant to this request, an officer of tlae food and nutrition section was 
ordered to Paris November 11, 1918, to make the necessary inspections in 
cooperation with the chief purchasing agent. ^* 

For a correct appreciation of the situation, it must be borne in mind that 
owing to the shortage of ocean transportation a number of food products for the 
American Expeditionary Forces were made in France, either out of raw materials 
obtainable in Europe or from such originating in America; this was done especi- 
ally when the finished product was bulkier or more perishable than the separate 
ingredients. Moreover, the war outlook for the greater part of 1918 made it 
desirable to provide for large immediate production, as well as for possible 
future demands. At this time, most French factories were busy wath contracts 
for their own Government. Accordingly, American contracts were awarded 
upon the sole basis of output. In none of the earlier contracts (prior to Novem- 
ber 25, 1918) does there appear any requirement for cleanliness or sanitation, 
nor does it appear that many of the factories were visited or inspected before 
the award of the contract. ^° In one instance, that of a candy contract, the 
production was "farmed out" to many small factories, without any previous 
inspection of these places by American officials. ^'^ 

The magnitude and extent of French food production for the American 
Expeditionary Forces and the Young Men's Christian Association are shown 
in the following table: 





Production in the month of maximum activity 








Food pr 


oduct 


Month 


Number 

of 
factories 


Daily factory out- 
put, pounds 


Total 
output, 
during 




Greatest 


Smallest 


month, 
pounds 


Hard bread 




November, 1918 


14 
18 


37,881 
25,300 
51,462 


22,622 

4,840 

22,293 


753,273 


MacaroDi 


Deeemlier, 1918 


396,725 


rookies 


February, I9I9 


1,317,844 









During the period from August, 1918, to March, 1919, the following ap- 
proximate quantities of products were made in France for the Quartermaster 
Department, American Expeditionary Forces :''' 

Pounds 

Macaroni 4, 287, 901 - 

Cookies 8, 881, 701 

Hard bread 11, 291, 232 

Candy (chocolate bars, chocolate candy and hard candy) 4, 782, 837 
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For the Young Men's Christian Association the following amounts were 
made : ^^ 

Pounds 

Total production of biscuits 21, 397, 126 

Chocolate bars 21, 397, 126 

Assorted candy 1, 486, 999 

Jam 5, Oil, 122 

The number of plants operating at one time for the Young Men's Cliristian 
Association included 18 chocolate factories, 2 candy factories, 2 caramel factories, 
20 cookie factories, 8 jam factories. Seven other factories were o])erating at 
various times, making the total 52.''' 

Emphasis was not placed upon the sanitary conditions of the factories 
until the results of a preliminary survey of 25 factories in the district of Paris 
had been placed in the hands of the chief purchasing officer, American Expedi- 
tionary Forces, in Paris. ^* The foods produced were candy, macaroni, hard 
bread, jam, and cookies. Following an inspection of these factories report 
was made to the director of laboratories, American Expeditionary Forces, on 
November 25, 1918, in which their faults were indicated.'^ 

The results of this report were the promulgation of a set of sanitary regu- 
lations written in French, and the issuance of instructions to American inspectors 
in the several factories to the effect that these regulations must be enforced.'^ 
The food and nutrition section, was authorized to continue inspections and to 
bring about improvements. The sanitary regulations were as follows : 
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Sanitary Regulations 

I. Toilet facilities: 

a. Flush by water must be provided after each use of the toilet. 

6. Ample supply of paper (toilet paper, newspaper, or any kind of paper). All toilets 
must be kept clean by scrubbing daily or oftener, if necessary. They must be clean at all 
times. 

II. Washing facilities: 
a. Running water. 

6. Soap. 

c. Towels. One square foot for each separate use of towel. That is, a towel 3 feet square 
can be used nine times by one individual or one time each by nine individuals at the maximum. 

III. Use of washing facilities: 

Each employee handling product, outside of original package and before it is packed in 
the wooden case in which it is to be shipped, shall wash his hands at the factory: 

a. Before beginning work in the morning. 

b. Before beginning work at noon. 

c. After each use of the toilet. 

d. Before returning to work, if work is discontinued for any cause for any length of 
time. 

IV. Wetting of fingers in handling or in packing of food must be prohibited. 

V. No person having open sores or infections shall be permitted to handle food products 
or raw materials. 

VI. All utensils, tables, racks, and floors shall be maintained at all hours in as clean a 
condition as is consistent with the work. 

VII. It is the business of the employer to see that his factory is conducted so that the 
rules laid down herein are observed. You will report immediately to this office any failure 
on the part of the manufacturer to carry out any one or more of the provisions herein. 

By authority of the chief purchasing officer. 
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Immediately after issuing these regulations a vigorous inspection cam- 
paign was instituted; all defects were pointed out and improvements were 
demanded.''^ The results were gratifying in most instances and for the most 
part cooperation was excellent. In certain cases drastic action, even to the 
extent of closing the factory, had to be resorted to before the desired innovations 
were made. It is impossible to detail the improvements in all factories. 
Suffice it to say that in the short interval of three weeks most of the factories 
(especially the larger ones) were clean; the workwomen remarkably improved 
in neatness; soap, towels, and toilet paper were on hand and used.''" 

The work in Paris proved of such advantage that the inspection work was 
extended to the factories outside of the district of Paris. Accordingly, inspec- 
tions were made at St. Amand Mont Rond, Bordeaux, Nantes, Blois, Grenoble, 
Aix-en-Provence. Among these are included some of the best French factories, 
as measured by their standards. Yet gross objectionable conditions were 
found in many of them. The total number of factories inspected was 62. 
In connection with this work reports were made to the chief purchasing officer 
on the following topics: (a) Use of bad eggs in cookies; (b) use of talc in con- 
fectionery; (c) quality of the product of one factory; {d) methods of various 
factories in disposing of broken cookies; (e) use of questionable fruit pulp in 
jam factories.''^ 

Throughout this inspection work the one factor of greatest value in effecting 
improvements was the standard set by the American Army itself. The rela- 
tionship between employer and employee in France is such that most employees 
conform to a certain discipline. However, it was soon discovered by the em- 
ployers that no temporizing was to be tolerated, and fear of cancellation of 
contracts produced immediate and startling improvement in sanitation.'"' 

The experiences with French factories have shown that it is possible to 
have a food product made in a foreign country under suitable sanitary conditions 
if the American Government insists.'^ 

FOOD CONDITIONS IN THE AMERICAN NORTH RUSSIA EXPEDITIONARY 

FORCE 

The American North Russia Expeditionary Force left England on August 
27, 1918, and arrived at Archangel on September 4. The personnel of the 
expedition consisted of the .339th Infantry, the 1st Battalion 310th Engineers, 
and the 337th Sanitary Train, made up of a field hospital and ambulance com- 
pany; totaling approximately 5,000 men.™ Previous to the dispatch of the 
expedition from England, the chief surgeon, Base Section No. 3, American 
Expeditionary Forces, London, had learned that the expedition would be 
rationed by the British and that the rations had been especially designed to 
meet Arctic conditions, in consequence of which the attention of the chief 
quartermaster, American Expeditionary Forces, was immediately invited to 
the desirability of making certain changes so far as American troops were con- 
cerned, these changes dealing chiefly with the distribution rather than the 
components." The net result of the correspondence which ensued was that 
the whole question of food for the American contingent should be settled in 
Archangel between American and British authorities.'* 
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Additional supplies were sent to the American forces by the United States 
Army, to be used as seemed necessary and advisable for supplementing the 
regular issue. However, it was felt at headquarters, Base Section No. 3, that 
food conditions in North Russia were not entirely satisfactory; consequently, 
an officer of the food and nutrition section, with two quartermaster sergeants, 
were sent to Archangel on December 21, 1918, with instructions to report to 
the commanding officer, American North Eussia Expeditionary P'orce, for 
duty.^" They arrived in Archangel on January 13, 1919. 

From a practical standpoint, the amount of food which was issued and 
actually reached the men was governed by two main considerations; first, the 
supply on hand in Archangel, and, second, the transportation facilities between 
the base (Archangel) and the troop units.'" Archangel was practically isolated 
from the outside world, so far as shipping facilities were concerned, from Decem- 
ber 1, 1918, to May 1, 1919, and large quantities of subsistence and other 
supplies were delayed and held over the winter at Murmansk, the terminal of 
the Murman Railway, at the mouth of the Kola River, on the Murman coast.'"* 
Occasionally ice breakers made their way down through the frozen White Sea, 
but the quantities of supplies they were able to bring were small. Some of the 
quartermaster supplies destined for American troops shipped from England 
early in the autumn of 1918 did not reach Archangel until about May 1, 1919.^» 
The distribution of food from Archangel to the fighting forces was greatly 
hindered by the meager and unsatisfactory transport service. This condition 
affected the bulk of American troops since 10 companies of infantry, 2 com- 
panies of engineers, and the greater part of the enlisted personnel of the sanitary 
tram were at or near points on the front during the greater part of the time. 
These front points were determined largely by the character of the country 
and averaged approximately 175 miles from Archangel.'" 

The whole country is of a character known as tundra, a vast expanse of 
timber-covered swamp, practically unpopulated, with the exception of peasant 
villages scattered along the river courses. The swamps in the summer time 
are quite impassable, and communication during this season is maintained by 
boat on the various rivers. All the vital front points held by the allied forces 
were on rivers, with the exception of one, which was on the railway connecting 
Archangel with Vologda, a point on the Trans-Siberian Railway directly south 
of Archangel. This railway is on a straight embankment or levee through the 
uninhabited tundras, and the only important villages on it are at points of 
intersection with rivers. Transportation between the railway front and 
Archangel was satisfactory.^" 

In the winter of 1918-19 all supplies had to be taken overland, on winter 
trails through the forest, on sleighs drawn by horses and driven by peasants. 
Necessarily such communications were imperfect and the quantities of supplies 
had to be kept at a minimum. The character of these supplies was dictated 
by military consideration and subject to sudden and unforeseen changes. 
Fortunately, the front lines occupied by the American troops were established 
before the rivers froze up in the fall of 1918, and considerable quantities of 
food supplies were taken to important points on the rivers in barges and stored 
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for later distribution during the winter months. This was true of the articles 
of the regular ration issue, but all the additional American supplies were stored 
at Bakaritza, a point directly across the Dwina River from Archangel. Appar- 
ently it was impossible to distribute these as in the case of the rations, due 
to their late arrival and the inadecjuacy of transport. The distribution of 
these supplies under winter conditions to points on the front not reached by 
the railway was practically impossible, and as a consequence the American 
troops while at the front could not benefit from them. However, at various 
times during the campaign, troops from certain sectors were relieved from 
the front and brought back to Archangel for rest. During these intervals 
such troops could purchase any American food supplies that were available. 
Practically all the companies had ample mess funds, and it was felt that it 
would be better to put the American stores on sale than on issue, due to the 
fact that they could not be transported to the front, and it would have been 
manifestly unjust to issue supplementary food supplies to some companies 
and not to others.^' 

The following is the official ration which was issued to British, Americans, 
French, Italians, and Serbians, of the North Russia Expeditionary Force:*" 

Meat ounces.- 14 Sugar ounces.- 3 

Bread.-- do 14 Salt do M 

Jam do 2 Pepper do yii 

Bacon do 4 Mustard--- do j^m 

Lard or margarine do 3%i , Oatmeal or rice do 14 

Peas (not split) or beans do 2^ j Pickles (3 times a week) do 1 

Tea do }4 Lime juice gallon-, yij 

Coffee (for Americans, French, Italians, i Marmite ounce.- H 

and Serbians in lieu of one-half ounce ' Tobacco or cigarettes .ounces a week-. 2 

of tea) ounces-- ° 1 Matches boxes a week-. 2 

Milk do 1 I 

It will be noted that no fresh vegetables were issued according to the 
official scale. However, at times during the winter, fresh potatoes (8 ounces) 
were substituted for beans or peas. Part of the time these potatoes were 
frozen when issued, but with proper care and preparation, could be put in an 
edible condition. The meat consisted of mutton, fresh beef, frozen Australian 
rabbit, "biilly beef," and a mixture of meat and vegetables known as "M. 
& V." or "McConokey." The lard issued proved excessive in amount, for 
it could not possibly be used for cooking in the absence of flour and fresh 
potatoes; however, it was utilized to a very good advantage in bartering with 
the natives for fresh vegetables consisting of potatoes, cabbages, turnips, 
carrots, and rutabagas. The bread was issued generally in the fresh state, 
although during active campaigning and critical periods on the front the bread 
was wholly hard. Troops with defective teeth suffered somewhat during 
prolonged periods of enforced hard-bread consumption, and companies and 
detachments having meat grinders that could be used for grinding hard bread 
were particularly fortunate. The soft bread was of fair qualitj-, but insuffi- 
cient in amount to satisfy the men. The beans were rangoon beans and were 

■ Foar-fl(ths ounce roasted and ground. 
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not as suitable for our troops as the navy bean of the American ration. Coffee 
(1 ounce), green and unground, was supposed to be issued to the American 
troops in lieu of tea (one-half ounce). However, for long periods on the front 
the American troops received practically no coffee. During the latter part of 
the campaign coffee, roasted and ground (four-fifths ounce), was issued more 
frequently. The sugar ration (3 ounces) was necessarily reduced to 2 ounces 
on the Dwina River front during the latter part of the winter and early spring 
because of insufficient supplies and inadequacy of transportation. The in- 
sufficient salt ration of one-quarter ounce was increased to one-half ounce early 
in the winter.^" 

COOKING EQUIPMENT 

The equipment for the preparation of food among the American troops 
was meager. The greater part of the excess field equipment had gone through 
to France with that of the remainder of the 85th Division; the American 
contingent of the North Russia forces was detached in England while en route 
for France. Each company on its arrival in Archangel had in its possession a 
field range and a few galvanized-iron cans. However, due to the wide area 
necessarily covered by the troops in a rapid advance immediately after their 
arrival in Archangel, much of their equipment was lost, and the fact that during 
the latter part of the campaign some units were very widely scattered made it 
impossible to use the entire kitchen equipment of any company at a central 
point. The result was that "Dixies" were drawn from the British ordnance 
stores, and distributed for the use of the various detachments. The "Dixie" 
is a galvanized bucket, oblong in shape, provided with a heavy iron bail and a 
lid about 3 inches in depth which can be securely fastened on. This lid may be 
used as a skillet as well as a serving dish. The capacity of the "Dixie" is 
approximately 3 gallons. "Dixies" were distributed among the various com- 
panies, at the approximate rate of one per squad. They were used throughout 
the railway front on field ranges mounted in box cars, on small Canadian 
heaters in dugouts, on improvised stoves made of brick and sheet iron in block- 
houses, and finally on the brick and clay stoves of the peasant houses in which 
our men often were billeted. Oftentimes one "Dixie" made up the entire 
kitchen equipment of a squad, but this was usually supplemented by crude 
implements obtained from the natives. At the base in Archangel the kitchen 
equipment was somewhat more elaborate, very good ranges with ovens, boilers, 
and boiling plates having been installed in most of the barracks or other build- 
ings occupied by our troops. ^' 

PREVENTION OF SCURVY 

As a preventive of scurvy, lime juice, one one-sixtieth of a gallon per 
ration, was issued daily during the entire campaign. Also during the major 
portion of the winter, 1918-19, the troops had instructions to germinate all 
peas and beans before cooking as an added precaution against this disease. 
American medical officers were required to report on the compliance with the 
above regulations. There were no cases of scurvy among the American troops. 
The entire lack of fresh vegetables on the issued ration and the scarcity of these 
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necessities iu the market made imperative their very economical use in the troop 
messes, and various memoranda were issued and inspections made to insure this. 
In view of the increasing scarcity of native products the following recom- 
mendations were made to the American headquarters and approved, but the 
requested supplies did not arrive until immediately prior to the departure of 
the American troops from Russia:'" 

Office Chief Surgeon, United States Troops, 

Archangel, Russia, February 13, 1919. 
From: Detachment sanitary inspector. 

To: Commanding officer, United States troops, Archangel. 
Subject: Securing dehydrated potatoes for American troops. 

1. There are no fresh vegetables in the ration as issued and none available in military 
stores for issue. Some are being obtained from local sources for use of the messes in Arch- 
angel, approximately 8 ounces per man per day on the average, or about two-fifths of the 
amount used in the American field ration. The local supply will grow scarcer as spring comes 
on, and the lack of fresh vegetables is sure to be reflected in the health of the troops, especially 
next spring. 

2. The experience of the American Army in France has been that dehydrated potatoes 
form an excellent substitute for fresh. They have the great advantage of being easily kept 
and easily transported. They can be used under garrison or field conditions with equal 
facility. When properly prepared they can not be distinguished from the fresh product. 

3. Recommend that a request be made for the shipment, as early as possible, of three 
months' supply of dehydrated potatoes for 5,000 American troops. The stipulation should 
be made in the request that these be of the "sliced" and "French fried" variety; not "cubes" 
or "riced." One hundred and twelve thousand five hundred pounds would be a sufficient 
quantity for 5,000 men for three months. 

4. Recommend that authority be secured for the issuing of this product when it arrives 
on the same scale as issued in the American field ration. 

Office Chief Surgeon, United States Troops, 

Archangel, Russia, February 14, 1919. 
From: Detachment sanitary inspector. 
To: Commanding officer, United States troops. 
Subject: Supplements to present ration. 

1. The ration as issued at present to American troops is chiefly deficient in vegetables, 
flour, and fruit. Dehydrated potatoes and dried fruit are urgently needed because they are 
dietetically important, easily preserved, concentrated so that transportation space is reduced 
to a minimum and both easily prepared under field conditions. Additional flour is very 
desirable to supplement the ration and give the men pastries and gravies. 

2. The matter of dehydrated potatoes has been made the subject of a special report. 
The present bread ration is 14 ounces if drawn in bread, or if all is drawn in flour, 10 ounces. 
Any portion of the component can be had in flour in the same ratio. The bread can be 
increased to 20 ounces or the flour to 15 ounces if the organization will forego all the oatmeal 
and rice component and either 2 ounces fresh meat, one-eighth tin of bully beef, or " M and 
V," or 2 ounces of lard. The only dried fruit available are dates, which are issued alter- 
natively with jam. 

3. Recommend that the following amounts of food be requested from the chief quarter- 
master, to be shipped at the earliest available transportation: 

Flour, 112,500 pounds (sufficient for 5,000 men for three months at 4 ounces per 

man per day). 
Baking powder, 2,500 pounds. 
Dried yeast, 500 pounds. 

Dried fruit, 85,000 pounds (to consist of apples, prunes, and raisins). 
Spices, 400 pounds (cinnamon, cloves, allspice, and Chili powder. No spices or 

baking powder available in Archangel). 
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Considerable quantities of frozen potatoes were obtained in Archangel 
and were placed on issue to some extent. As the possibility of their use depended 
upon a close observation of definite rules of preparation, the following mem- 
orandum was issued to American troops and followed up with as frequent 

inspections as possible: 

Office Chief Surgeon, United States Troops, 

Archangel, Russia, March 11, 1919. 
Memorandum to company commanders: 

Frozen potatoe.s will be issued three times weekly in lieu of beans or peas. The use 
of these vegetables is very important, and none of them should be lost through lack of exact 
conformance with the following directions. Company commanders will take special pre- 
cautions to see that each cook who prepares food for companies, platoons, or detachments 
knows and follows directions implicitly. 

304 COOKING FROZEN POTATOES 

Frozen potatoes must be kept in a frozen condition until actually required for consump- 
tion. They should then be scrubbed in tepid water and immediately immersed, unpeeled, 
into boiling water in their frozen conditions, to cook; if left in a warm place and allowed to 
thaw out prior to use they become spongy and turn black in cooking. 

INADEQUACY OF THE RATION UNDER FRONT-LINE CONDITIONS 

The inadequacy of the ratio under front-line conditions was particularly 
illustrated on the railway front." This was made the subject of a special report, 
which is given below. The only practical result of this report was the inves- 
tigation of the coffee ration, which was improved, not in quantity but in fre- 
quency; however, since the men on this front were relieved at frequent inter- 
vals, serious results from malnutrition were prevented. 

Office Chief Surgeon, United States Troops, 

Archangel, Russia, February S8, 1919. 
From: Detachment sanitary inspector. 

To: Commanding officer, United States troops (through military channels). 
Subject: Food conditions at the front. 

1. The following is a comparison of some components of (a) the American garrison 
ration; (6) the increased ration for our troops at the front in France; and (c) the ration 
as issued to the North Russia E.xpeditionary Force. 





.\merican 
garrison 
ration, 
ounces 

16 

1.12 
3.2 
20 
.02 


On front in France 


Nortll 
Russia Ex- 
peditionary 
Force, 
ounces 

14 
.8 
3 

14 
.01 


Difference, 
ounces 


Article 


Ounces 


Percentage 
increa.se 


Bread-. - ... 


17.6 
1.68 
4.28 

25 



10 
33H 

25 
25 
25 


3.6 


Coffee... 


.8 


Sugar . 


1.28 


Meat 


11 




.01 







2. The American troops can subsist in this latitude on the North Russia Expeditionary 
Force ration, when living under garrison conditions where advantage may be taken of the 
bartering privileges. For our troops at the front it is quite inadequate. They are actually 
suffering. This is due to a number of reasons. Work is particularly fatiguing. Men are 
building blockhouses, for example, cutting down trees and carrying them through snow waist 
deep in places. The ration is necessarily issued in containers and quantities which can not 
be easily and equitably divided. This works a great hardship in case of details, or small 
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detachments of men out where they must carry and prepare their own meals. A company 
in some cases has to divide a day's ration into four or more parts without scales and without 
additional suitable containers where cans have to be split. The detachment of the machine- 
gun company serving on the railway front was comprised of approximately 30 men. The 
entire ration in the case of a mess of this size is insufficient. The mo.st common single com- 
plaint at the front is that the bread, the one article which can be most fairly divided, is totally 
insufficient. For breakfast the men have been getting one hard-tack and for dinner and 
supper one slice of bread of approximately 4 by 6 by J^ inches or equivalent dimensions. 
The mutton is frequently moldy, according to every mess sergeant and cook, and mutton 
of undoubted quality is not relished by our troops. 

The division of fresh mcjat on an equitable basis, where the company is divided into small 
detachments, is very hard. For example, a detachment which draws a piece of "loin" or 
"plate" has approximately 40 per cent of fat or bone. The American troops have been 
getting much more tea than coffee, although they would prefer the latter, and the quantity 
of coffee when it is issued is quite inadequate to fulfill the needs of the troops. It is particularly 
desirable that the men drink as much liquid coffee as they wish, since this reduces the amount 
of water required and thus minimizes the danger from drinking possibly polluted water under 
field service conditions. The administration of lime juice, which is being carried out, is best 
done with sugar, as the men are nauseated in many cases where the juice is taken undiluted 
and unsweetened. This increases the need of sugar. The issuing of additional sugar to the 
extent of one-half to two-thirds as much sugar as lime juice has been authorized in various 
rations for British troops, namely, in Africa and Mesopotamia. There is an acute need of 
additional pepper, the present issue being but one-half the amount of the American ration 
component. 

3. The inevitable conditions of front-line service make impossible the same economical 
use of food, which can be practiced under garrison conditions or in messes of 150 to 250 men 
Furthermore, the severity of the work increases the food needs of the men to a great extent. 
Our men at the front are complaining of hunger and lack of food to a greater extent that in 
any Army organization I have ever investigated. The men are suffering from malnutrition, 
without any possible doubt, and the resulting lowered resistance of the men will inevitablj 
show itself in increased susceptibility to disease among troops next spring which, especially 
at the front, is very serious and should not be minimized. 

Recommendations. — That every possible effort be made to get the following increases of 
ration authorized and initiated at the earliest possible moment for the troops serving at 
the front: 



.\rticle 


Present 
issue, 
ounces 


Proposed 

issue for 

all at tbe 

front, 

ounces 


For men 
in small 
detach- 
ments, 
ounces 


Bread.. 


14 

14 
3 
.8 
.01 


18 

20 
3.75 
1.6 
.02 


20 


Meat 


24 


Sugar.. .... . 


3.76 


Coffee 


1.6 




.01 







Another problem on the railway front was the lack of central points for 
food preparation. This necessitated the repeated subdivision of the meager 
ration and rendered kitchen equipment inadequate. The condition was 
largely remedied as a result of inspections and reports.'* 

The absence of fresh vegetables from the ration, as it was issued, was 
much felt on the railway. At other points on the front, however, this was 
fortunately not an all-important factor for the reason that considerable quanti- 
ties of fresh vegetables, left behind by fleeing natives, were discovered and used 
by American troops. These stores admirably supplemented the ration." 
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MESSING CONDITIONS AT ARCHANGEL 

At Archangel, to which point troops were brought from the front at inter- 
vals for rest periods, messing conditions were found to be very unsatisfactory 
upon the arrival of the nutritional ofRcer, in December, 1918. He immediately 
submitted a report on messing conditions at Smolny Camp at which the troops 
from the front were quartered. His recommendations, which follow, were 
approved. The kitchen was rebuilt and reorganized, a special mess sergeant 
being placed in charge; the feeding of troops from the standpoint of ration, 
food preparation, and variety in diet was greatly improved.^' 

Rccomtnemlations. — 1. Tliat a single general mess be instituted, which shall be operated 
by a permanent staff; a mess to which companies can be attached for rations from time to 
time while at Smolny for rest. 2. That the stoves be entirely reconstructed, with proper 
and sufficient ovens. 3. That the large cesspool already dug be covered and used for the 
kitchen waste water, the present method of disposal to be di.scontinued at the earliest 
possible moment. 4. That a proper storeroom for rations, with adequate shelving, be con- 
structed in the kitchen. Also that kitchen tables with suitable tops be made. 5. That 
provision for sufficient hot soapy water for washing mess kits be made and strictly enforced. 
6. That additional lights be provided in the kitchen and the walls be whitewashed. 7. That 
the cesspool at the end of the mess hall be abandoned and an incinerator be constructed 
to take care of tin cans and other refuse. 8. That the mess-hall floors, doors, and windows 
be repaired. 

There was no scurvy or any other evidence of disease resulting either 
directly or indirectly from nutritional disturbances in the American troops in 
North Russia. The general physical conditions of the men on leaving Russia 
was very good, despite a deficiency in the ration, most of them having gained 
in weight and in general military bearing. The American troops were good 
foragers at the front, and the climate, especially during the long winter, was 
very healthful. The market conditions and the presence of American stores 
enabled the troops stationed at Archangel to supplement their ration; the 
abandoned food supplies loft by the natives contributed to the same end at 
most other points. The conditions found and reported on the railway front 
were unique and were fortunately not prolonged over periods sulTicient to 
bring about serious results. The winter was mild (the temperature for Janu- 
ary, 1919, averaged — 10° F.) and the clothing furnished was in general quite 
adequate and suitable for protection against the weather conditions encountered. 
There was much grumbling against the character, quality, and quantity of food, 
but while many of the complaints were justified, there was very little if any 
acute suffering from hunger, and there were no j)ermanent or serious ill-effects; 
however, the absence of such effects was due to the fortunate availability of 
native food and additional American stores rather than to the sufficiency of 
the ration.*" 
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CHAPTER VII 

WATER SUPPLY AND PURIFICATION." 
WATER SUPPLY IN THE THEATER OF OPERATIONS 

Prior to our participation in the World War our Army had entertained 
the assumption that when actively engaged in the field our troops could depend 
on the country for their water supply. This assumption was natural in view 
of the fact that our Army had never been faced with the problem of concen- 
trating huge numbers in a limited area. Locations for camps and for lines of 
march were selected where springs or good streams were convenient; artillery 
and cavalry were encamped along streams where animals could be watered; 
regions without good water were avoided in so far as it was possible to do so.' 
In other words, it was expected that adequate supplies of water always could 
be located, and not much thought was given to the necessity for their 
development. 

In Europe during the war, 1914-1918, where an army of 500,000 troops 

and 200,000 animals was not infrequently quartered on a territory occupied in 

peace time by 20,000 to 30,000 inhabitants, it was evident that the water 

resources which had been installed by the inhabitants would furnish a totally 

inadequate amount of water for such an army and that important additional 

water works were essential. Such was the experience of the French army at 

the beginning of the war in 1914, when great difficulty was encountered in 

supplying a sufficient amount of pure water for the troops.^ This difficulty 

increased until the summer of 1915, when it became a menace to the success of 

one of the campaigns that had been arranged for. As a solution of the problem 

confronting them, the French Government called upon an eminent sanitary 

engineer to take charge of the situation. As a result of his efforts a supply 

of water was quickly developed in the special region concerned, and plans 

were proposed for the purification of the water and for its delivery to troops. 

His work resulted in the organization of a service of water for the French 

Army.^ 

WATER SUPPLY SERVICE 

The first American contingent arriving in France after the United States 
entered the war was impressed with the necessity for having within the Amer- 
ican Expeditionary Forces a water supply service to carry on the same func- 
tion as the Service of Water of the French Army. A memorandum from the 
chief surgeon, A. E. F., to the commanding general, June 21, 1917, plainly 
indicated the necessity for specialization in this respect;^ and the chief engineer, 
A. E. F., at about the same time secured from the French Government a state- 



• Because of the division of duties concerning water-supply work in the American Expeditionary Forces between the 
Engineer and Medical Departments, it is impossible to record herein such facts regarding water in the American Expedi- 
tionary Forces as are considered highly desirable for the present volume without duplicating somewhat the history of 
, the Engineer Department. With this in mind, the chapter as it now appears was submitted to the Chief of Engineers 
for his examination and approval. The publication herein by the Medical Department of statements relative to Engineer 
activities has the approval of the Chief of Engineers. — Ed. 
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ment prepared by the chief of the Service of Water, French Army, covering 
in general terms the principal requirements in personnel and material the 
French service had found necessary for its work.^ 

The War Department, in compliance with a cabled request from General 
Pershing in the summer of 1917, authorized the organization of a special service 
regiment, the Twenty-sixth Engineers, for water supply work in the American 
Expeditionary Forces, and sent to France certain officers who possessed sound 
experience in the various phases of this branch of engineering.^ 

The officers who were selected by the War Department, because of their 
water-supply experience and sent to France in the midsummer of 1917, set 




Fig. 52.— Pendeld Dam, K:\s<- .-;. crirai No. 5, A. E. F. 

themselves to the task of inquiring into and of preparing to meet the water- 
supply needs of the American Expeditionary Forces. Almost immediately it 
was clear to them that the water-supply activities fell naturally into three 
groups: Water-supply work for the armies, water-supply work for the lines of 
communication, and supply of materials for the water-supply work for both 
the armies and for the lines of communications.' 

It was obvious that during the early part of our service in France the 
water-supply work of the Line of Communications (afterward Services of Supply) 
must constitute by far the larger volume of work. Active work in the field 
for the water-supply service for the armies would commence only with the 
assumption of responsibility by the armies. For a number of months, therefore, 
the water-supply work consisted of developments for hospitals, small towns 
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camps, depots, railways, base ports, etc., and in these the entire water-supply 
force was engaged.^ 

As the volume of work in the Services of Supply increased, as the organi- 
zation for this work became more definitely crystallized, and as the studies 
and investigations of various sorts relating to prospective work for our armies 




Fig. 53.— Interior of puinpin); station at Penfii'ld Dam. Jlerc the water was treated with liquiii chlorine 

developed, a division of functions resulted along the lines indicated in the pre- 
ceding paragraph. The water-supply work for the armies, and certain functions 
concerning the supply of materials and equipment were handled in the office 
of the chief engineer, A. E. F., and the water-supply work in the Services of 
Supply was handled in the office of the director of construction and forestry.' 
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CONTROL OF WATKR SUPPLY 

One of the first questions to arise in the American Expeditionary Forces 
having an important bearing as regards the determination of a policy of control 
of the handling of water-supply work concerned the respective duties of the 
Corps of Engineers and the Medical Department in so far as water was con- 
cerned.' Both of these departments of the Army were vitally interested. 

The laboratory examinations, sanitary inspections, and other activities 
that pertained primarily to the question of the cjuality of water supplies were 
so intimately related to the design, construction, and operation of the water- 
works that it was found practically impossible to separate them. On the other 
liand, the Medical Department had certain highly important responsibilities 
connected with the quality of the water actually used by our troops overseas.'' 

By mutual agreement of the chief of engineers, A. E. F., and the chief 
surgeon, A. E. F., the substance of a general order was drawn up which 
appeared as General Orders, No. 34, G. H. Q., A. E. F., February 25, 1918. 
In this order the responsibility for the water supply in the Army zones was 
divided as follows: Special engineer troops (water supply) assigned to armies 
were made responsible in the Army zones for the supply of adequate amounts 
of water at "water points" located as conveniently for the troops as service 
conditions permitted; in addition and when necessary, they were required to 
purify the water by filtration or disinfection in such a manner as to insure 
the delivery of water of a quality as good as practicable under the conditions. 
It was a duty of the proper officer of the Corps of Engineers to inform the 
proper officer of the Medical Corps as to the character of the water furnished, 
so that adequate steps could be taken by the chief surgeon of the army 
concerned to insure the potability of the water. The Medical Department 
was made responsible for any disinfection treatment the water required beyond 
the "water points," as well as for the supervision of the handling of the water 
and of the water containers to prevent contamination. 

Since the foregoing instructions were silent as to responsibility for water 
supply in areas outside of iVrmy zones, additional instructions were issued in 
August, 1918, which placed such responsibility on the Engineer Department.* 
Also, it was specified in these instructions that all water used by American 
troops was to be considered of doubtful quality and, when required for human 
consumption, was to be purified unless proven good by a succession of satis- 
factory examinations and laboratory tests. For the laboratory tests, water 
analysis laboratory facilities were required to be provided, generally as sections 
of the Medical Department laboratories, in charge of officers of the Engineer 
Department (water supply section) who were charged with making the necessary 
water examinations and laboratory tests. 

WATER-SUPPLY SERVICE OF AN ARMY 

At about the same time, a bulletin was issued by General Headquarters, 
A. E. F., in which the organization of the water-supply service, A. E. F., was 
given in detail.^ Therein it was specified that the water-supply service of an 
army would consist of army engineer troops (not to exceed one regimental 
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headquarters and six companies) especially trained and equipped for water- 
supply work. The functions of the army water-supply organization included 
the investigation of water resources, the development of water supply, and the 
construction of such works as necessary to make water available at water 
points, including conveniences for watering animals, for filling water carts, 
water-tank trains, buckets, canteens, and other containers. Provision for the 
transportation of water from "water points" to place of consumption was 
required of tactical units. 

The commanding officer of the water-supply regiment was normally the 
water-supply officer of the army, serving as an assistant to the army chief 
engineer. He was required to anticipate and to make suitable provision to 
meet the water-supply needs of the army to which he belonged, and to exercise 
such technical supervision and control over water-supply work in the entire 
area occupied by the army as necessary to coordinate water-supply develop- 
ments and to economize on time, material, and labor. Under the direction of 
the army chief engineer he was required to direct laboratory and sanitary 
inspections necessary to determine the potability of the water supplied and to 
prevent its contamination.^ 

The following memorandum issued by the chief engineer, First Army, 
A. E. F., June 21, 1918, prescribes in detail the duties of the sanitary officer of 
the water-supply service of that army: 

The water-supply officer, army, is the assistant and representative of the chief engineer, 
army, in matters concerning water supply. 

The sanitary officer of the army water service is the assistant and representative of the 
army water-supply officer in matters concerning quality of water. He shall have super- 
vision of: 

(A) Field sanitary work; in general through the technical supervision of those activities 
of the sanitary officers attached to the subaroa companies (of 26th Engineers) involving: 

1. Surveys of sanitary conditions affecting sources of supply within the several subareas. 

2. Sanitary conditions at water points. 

3. Disinfection of water at ordinary water points, when required, by addition of: 

(a) Hypochlorite of lime. 
(6) Liquid chlorine, 
(c) Javellc water. 

4. Operation, principally as regards quality, of mobile purification units (sterilabs and 
chloro pumps) when these are temporarily assigned to svibarea companies. 

5. Operation of special Alteration plants. 

6. Collection of samples of water for transmission to laboratories for analysis. 

7. Decision concerning quality of waters and corresponding placarding of water points. 

(B) Laboratories, fixed and mobile, for water analysis: 

1. Technique and methods employed. 

2. Equipment. 

3. Operation. 

4. Use of laboratories by branches other than water service. 

5. Relations with Medical Department in cases where water-service laboratories operate 
within Medical Department general laboratories. 

(C) Quality phases of operation of mobile purification units (sterilabs and chloro pumps) 
when not operated, under temporary assignment, by subarea companies. 

(D) Reports from "proper officers of Engineer Department to proper officers of Medical 
Department." (G. O., G. H. Q., 1918.) 
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DEVELOPMENT OF WATER SUPPLIES AT THE FRONT 

For our troops at the front, water was obtained from springs, streams, and 
wells. ^ The water-supply service, A. E. F., drilled a few wells in the army 
zones; however, the number of these wells was not great enough to make it a 
feature of the operations of that service. The French Army which had been 
operating in the region later occupied by the American Armies had drilled 
numerous wells. In 1918, when the American Army took over the responsi- 
bility for that part of the front lying to the west of the Moselle River, steps 
were taken at an early date so to improve the wells found there as to develop 
the maximum yield of each well. This was done by replacing the pumps by 
new and larger ones from American stores.^ 

Water Points 

At the front, sources of water supply were designated "water points." 
At these points water was stored in reservoirs, either elevated tanks or excavated 
reservoirs lined with canvas or concrete, whence it was distributed in gross to 
the troops, or the tactical units themselves provided for its distribution. Mak- 
ing the water thus available involved construction work including some or all 
of the following facilities:'' Pumping stations, pipe lines, purification apparatus, 
water troughs for horses and filling points for water carts, water-tank trucks, 
and tank cars. 

When there were large numbers of troops in areas in which there was not a 
satisfactory development of water supplies, it was necessary to distribute water 
to the troops in gross. This was done from existent water points by means of 
water-tank trucks made up into water-tank trains, and was a function of the 
water-supply service.^ 

During the St. Mihiel operation, September, 1918, the initial water points 
were between 10 and 15 km. (6 to 9 miles) back of the front line. A large part 
of the region covered by the operation was very dry and was devoid of natural 
water resources.^ Over a wide area there were practically no springs; there 
were dry wells, and these were used to the limit of their capacity. A single 
hand pump, however, frequently exhausted the storage in these dry wells in a 
short time, and the inflow into them thereafter was very slow. There were 
also bored wells, some of which had been constructed by the French Army. 
When equipped with suitable pumps these bored wells could be made to give a 
certain yield, but it was small, averaging only 10 to 20 gallons per minute. 
None of them near or beyond the enemy lines were provided with pumps at 
the time of the operation ; therefore, they did not constitute an available resource 
for some time after the operation was begun.^ 

Very promptly after the beginning of the advance, detachments of water- 
supply troops went forward, keeping close as possible to the advancing lines, 
and built canvas reservoirs or made other arrangements for containers in 
suitable locations. The water-tank trains then carried water from the filling 
points in the rear to these newly constructed reservoirs, making trips as fre- 
quently as traffic conditions would permit. As quickly as possible new filling 
points for the tank triicks were established in the new areas in order to reduce 
the length of necessary hauling on the congested roads.' 
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In the activities west of Verdun the water-tank trains were used exten- 
sively and were indispensable in many parts of the region.' In order to facilitate 
the prompt utilization of the detachments of tank trucks, the water-supply 
companies constructed forward reservoirs. The water-supply detachments, 
with horse-drawn vehicles carrying canvas and the necessary tools for the 
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Fig. 54.— a typical water point in the front zone, .\merican E.ipeditionary Forces 

rapid construction of these reservoirs, were in some instances the first vehicles 
to go forward over the roads, following the advance of the infantry lines.' 

Intraorqanizational Water Supply 

From the water points organizations obtained water by means of water 
carts or motor trucks. Water carts were assigned to dismounted organizations 
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Fig. 55. — Water point, Grosrouvres, A. E. F.. showing reservoirs and shower bath 




Fig. 56. — Euvezin water phint, American Erpeditionary Forces. Exterior view 
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Fig. 57.— Euvezin walcr plant, American Expeditionary Forces. Interior of pum[> house, showing filter and chlorimeter 




Fig. 58. — American canvas tank reservoir 
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Fig. 59. — Light railway water-tank car, American Expeditionary Forces 
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Fig. 60.— Horse-drawn water carts 
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Fig. 61.— Trail-mobile water rarls 
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Fig. 62.— Twelve- hundred gallon tank trucks, American Expeditionary Force 
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at the rate of one cart for each company." They were mounted on two wheels, 
and were drawn by one animal. Motorized organizations had mobile kitchens. ° 
Part of the equipment of these kitchens was the trail-mobile, a water tank 
mounted on four rubber-tired wheels. The water carried in these containers 
was used for cooking purposes, and for filling sterilized water bags whence 
enlisted men obtained drinking water. Canteen fillers were provided at each 
filling station.' Here, also, enlisted men obtained water for their canteens. 
Canteen fillers at filling stations in the American Expeditionary Forces were 
usually makeshift affairs due to a serious shortage of small valves. A fairly 
satisfactory filler was sometimes made at the front by having J^-inch holes, 
spread 12 inches apart, in a 1-inch pipe suspended over a trough. Men filling 
their canteens from such a filler were required to line up in squads; valve 
control of the water was placed in the hands of the noncommissioned officer 
in charge of the water point.' 




Fid. 63. — .\merican bottle filler, or lavoir, with corrugated-iron trough 



WATER SUPPLY FOR TROOP TR.\INS 

In France the ordinary facilities at the railroad stations where our troop 
trains regularly stopped consisted of from one to four faucets delivering water 
of an unknown quality under low pressure.' At some of the more important 
stations the French had established coffee stops, and arrangements were made 
with the French authorities whereby our troops en route by railroad were 
served hot coffee." In addition, the American Red Cross had established 
canteens and rest stations at several other important points. These points 
were, for the most part, wisely selected; however, until June, 1918, no sys- 
tematic attempt had been made to insure an adequate supply of potable water 
for our troops at regular intervals along the whole route they must take from 
port to front, or vice versa. 
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On March 20, 1918, orders were issued from headquarters. Services of 
Supply,' providing for a board of officers to investigate the railroad route 
between Tours and Dijon. The board was instructed to "proceed along this 
route for the purpose of locating rest stations and preparing estimates for 
labor and material for the construction of same." The proceedings of this 
board, reported April 10 and May 13, 1918, included only a very superficial 
investigation with tlie water situation.'" However, in July, 1918, a concerted 
effort was made looking toward systematically supplying potable water to 
troops on troop trains, when a conference of representatives of the Engineer and 
Medical Departments was held, at which it was decided to take definite action. 
As an outcome of the conference an officer of the Sanitary Corps was detailed 
to make a special study of our troop movements in France and was instructed 
to make recommendations to provide for supplies of adequate and satisfactory 
water at certain intervals along the routes.'" Our troop trains were routed by 




Fig. 64. — Water-sterUizing 



Typical installation 



the French, and though tlie trains so routed were not always run on schedule 
time the same points were ordinarily utilized as regular stops. This latter fact 
reduced the problem, primarily, to a study of the routes commonly used by our 
troop trains, and, secondarily, of the quality and quantity of the water supplies 
and of the facilities existing at those stations whore troop trains regularly stopped 
for a period of 10 minutes or more. Some stations were immediately eliminated 
from consideration because of the limited supply of water, or because the rail- 
road track yard was so large as to make it difficult to select a suitable point for 
the installation of accessible water supply facilities, or because of some other 
local condition which might render it inexpedient or dangerous to encourage 
detraining entire trainloads of troops.* 

The preliminary investigation consisted of a study of main troop routes 
with an estimation of future troop movements; a study of troop train schedules 
as followed under ordinary conditions; a selection of important railroad stations 
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for a more detailed survey.* This detailed survey of individual stations 
included information concerning (1) the frequency and size of passing troop 
trains in order to estimate the facilities necessary to meet a varying demand; 
(2) the ordinary length of time of stop; (3) the quantity and qualitj' — including 
analysis — of existing water supplies; (4) the layout and the size of the track 
yard; (5) the construction necessary to install adequate facilities; (6) informa- 
tion as to whether or not the requisite authorization for such construction 
might be readily obtained from the French. 

Then, according to the normal troop-train schedule, the most feasible 
points along the routes were selected in order to permit troops to fill their 
canteens at intervals of six or eight hours.' If the sanitary survey showed the 
water to be of an approved quality and of adequate quantity, it was necessary 
only to install the requisite number of faucets to permit a whole trainload of 
troops to fill canteens within a reasonable time. With an ordinary pressure of 
30 pounds per square inch in a 2-inch supply pipe a trainload of 1,200 troops ' 
should be able to fill canteens in about 15 minutes from 20 faucets. 

At the average railroad station, however, the water was found to be unsafe 
for drinking without there having been some treatment for purification.' It 
was possible, as an emergency measure, to install a sufficient number of steriliz- 
ing water bags in which such water might be treated, but the use of sterilizing 
water bags for this purpose was found not to be satisfactory : First, because of 
the number of sterilizing bags required and of the labor required. Assuming 
that two troop trains followed each other closely, at least 25 bags, with the 
necessary detail of enlisted men for filling and treating the water, would be 
required. Second, the difficulty of providing adequate supervision to secure 
uniform purification treatment. Third, the irregular and spasmodic require- 
ments for troops in transit over many of the routes.' 

The most satisfactory installation was an adaptation of the British method 
of furnishing water at regular railroad stops.' This consisted of treating the 
water in two rectangular tanks each having a capacity of 400 gallons and 
fitted with suitable faucets located along the side of the tanks, or another to 
a pipe leading from each of the tanks. The tanks were connected, the connect- 
ing pipe being fitted with a valve to permit alternate use so that while one 
tank was in use the contents of the other could be undergoing treatment. 
Where water was piped to the tanks this installation was readily and satisfac- 
torily taken care of by one trained enlisted man. 

The water supplies at railroad stations, which were surveyed by our water 
service, were labeled.' For this purpose an effort was made to get a standard 
set of water signs for posting. However, because several standards for 
water labels were evolved it was difficult, when traveling from one section of 
the American Expeditionary Forces to another, for supervising officers to de- 
termine that all signs had been posted by our water service. Also, it was diffi- 
cult to placard at places like railroad stations, water supplies which were for 
civilian consumption as well as for our troops. 

The development of adequate water points at railroad stations, to include 
the main routes followed by our troops, was well under way at the time of the 
signing of the armistice.' 
40081°— 26t 50 
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The next step contemplatctl, and wliich would have been carried out had 
hostilities continued, was to place in the hands of the various troop movement 
bureaus at the base ports and forwarding camps all available information on 
the quality of the water supplies and facilities that existed at the railroad sta- 
tions our troops would pass.* Then a list of stations where safe drinking water 
could be supplied troops en route could have been given to the train commanders 
concerned at the beginning of a trip, together with instructions to prohibit 
troops from securing drinking water at unauthorized places. It frequently 
happened that after a troop train had been on the road for several hours a train 
commander would permit his troops to get water from unauthorized sources, 
not knowing, perhaps, that facilities existed at the next station for filling can- 
teens with approved water.' 

The relatively small number of men on our average freight train in France 
permitted the crews to carry containers filled from approved sources with 
water sufficient to last two or three days.' Our main freight routes were some- 
what different from the routes ordinarily followed by our troop-train move- 
ment, and no special precautions were necessary.' 

Our hospital trains had a tank capacity sufficient for about three days' 
supply.' In addition, they were equipped with apparatus to sterilize water 
for drinking purposes, so that it was necessary only to survey and label such 
supplies of water as the hospital trains might have occasion to use. As in 
other cases, water supplies not so surveyed and labeled by our water service 
were considered as suspicious and consequently were treated for purification.' 

SANITARY CONTROL OF WATER SUPPLIES 

Mention has been made of the divided responsibility for the sanitary 
control of water supplies in the American Expeditionary Forces, and of the 
various orders which were promulgated by General Headquarters, A. E. F., 
fixing this responsibility. In order to carry out these orders, officers of the 
Engineer and Sanitary Corps, experienced in water-supply control, were 
detailed for service in the water analysis laboratories." 

The Duties of a Divi.sion Sanitary Inspector of Water 

The officer of the Sanitary Corps assigned to the duties of water inspector 
in each of our divisions overseas was under the control of the division sanitary 
inspector. He aided the division sanitary inspector in the discharge of the 
responsibilities placed upon the Medical Department with reference to the 
quality of water supplies. His functions included giving advice or instruction 
relating to the purity of water supplies, and the taking of such steps found 
necessary to provide water of good quality in so far as this was not covered by 
the water-supply service, A. E. F.^ 

In areas occupied by our divisions, whether within or without the army 
zones, the division sanitary inspector of water was charged with carrying out 
the above-mentioned responsibilities. In all other areas of the American 
Expeditionar}^ Forces these responsibilities rested upon the local Medical 
Department authorities.* 
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Stationary Laboratokies for Water Analysis 

Plans were made for the establishment of laboratories, as they might be 
required, in the base sections, intermediate and advance sections of the Services 
of Supply, and facilities were provided for water analysis in the central Medical 
Department laboratory-, Dijon, and in the Army Laboratory No. 1, Neufcha- 
teau. The first few of the laboratories were organized during January and 
Februarj^ 1918.'" By December 31, 1918, laboratories for the analysis of 
water had been established as follows:'" Water analysis laboratory, Paris; 
water analysis section, base laboratory, Base Section No. 1, St. Nazaire; 
central Medical Department laboratory, Dijon; Army Laboratory No. 1, 
Neuf chateau; water laboratory. Division Construction and Forestry, Tours; 
water analysis section, base laboratory. Base Section No. 5, Brest; water 
analysis laboratory, Base Section No. 7, La Rochelle; water analysis section, 
base laboratory. Base Section No. 2, Bordeaux; water analysis laboratory, Base 
Section No. 3, Winchester, England; water analysis laboratory, intermediate 
section, Nevers; water analysis laboratory, American Embarkation Center, 
Le Mans. 

The laboratories at Neufchateau, at Dijon, and at Brest were not estab- 
lished as water-supply laboratories, nor were the personnel which operated 
them a part of the water-supply service. On the contrary, these units had 
been organized in the LTnited States for general Medical Department work, 
including water analysis, and they continued to exercise that function, co- 
operating with the water-supply service in the analysis of water.'" 

Field Laboratories for Water Analysis 

Three types of field laboratories were used in the American Expeditionary 
Forces. These are the mobile laboratories, the transportable laboratories, 
and the laboratories of the water-purification trucks, known as " sterilabs. " '" 

MOBILE laboratories 

The equipment of the mobile laboratories was contained in an inclosed 
body provided with doors and windows, and mounted on a lJ^2-ton White 
chassis. The apparatus supplied to these laboratories was quite complete, 
including autoclave, hot-air sterilizer, and incubator, together with apparatus 
and chemicals necessary for the bacteriological examination of waters, and 
such chemical and toxicological determinations as were advisable.'" 

In addition to the mobile laboratories especially designed for water- 
supply work, the larger, more complete mobile laboratories, equipped for 
general laboratory work in the American Expeditionary Forces, were em- 
ployed in making surveys of the water supplies of some districts in addition 
to their other duties.'" The mobile laboratory attached to United States 
Army Laboratory No. 1, Neufchateau, was utilized in this manner. The car 
had an English-made body mounted on a Peerless truck chassis. The equip- 
ment included two oil-burning^ incubators, an autoclave, an inspissator, a 
hand centrifuge, a chemical balance, and a microscope as well as stains and 
the material necessary for the preparation of culture media. Surveys were 
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made in the divisional training areas north of Langres. The work was done 
by going to the town occupied by the American zone major, locating there, 
and from that point making trips by motorcycle with side car for the collection 
of the water samples and the making of the sanitary surveys. The motor- 
cycle with side car was provided by tlio division surgeon occupying the area 
at the time. This method of procedure permitted receiving all samples and 
starting the bacteriological examination within two to five hours after the 
collection of the water samples.'" 

One of the regular type mobile laboratories was used in the intermediate 
section, west, A. E. F. This laboratory was very useful when surveys were 
being made of areas at a distance from the water analysis laboratorj-, office 
of the director of construction and forestry, A. E. F., at Tours, for it was 
possible to set up the mobile laboratory and to make analj'ses of samples a 
few hours after collection. If the same work had been carried out in analyzing 
the samples at the Tours laboratory it often would have been two or three 
days before the analysis could have been started after the sample had been 




Fig. 65. — Interior of mobile laboratory 



collected. The mobile laboratory afterwards was moved to the water analysis 
laboratory, intermediate section, east, at Nevers, and was used in the same 

way."* 



TRANSPORT.^BLE LABORATORIES 



Transportable laboratories were provided to take care of the work that 
was beyond the capacity of the mobile laboratory used for water analysis 
during the Meuse-Argonne operation. One of the two transportable labora- 
tories was attached to Company D and the other to Company E of the 26th 
Engineers, the mobile laboratory already having been attached to Company F 
of that organization.'" 

The equipment of the two transportable laboratories consisted in each 
case of four wooden chests containing the necessary equipment for bacterio- 
logical water examination, and a certain amount of chemical work, including 
some toxicological determinations. When it was desired to operate it the 



IN THE AMERICAN EXPEDITIONARY FORCES 



789 



apparatus was removed from the wrappings and packing material and set up 
in any available space; however, a certain amount of protection was found 
to be necessary in order that tlie incubator might be kept within the required 
range of temperature.^^ 

These transportable laboratories were made up in the American Expedi- 
tionary Forces, utilizing for the purpose the chests of apparatus described in 
the Manual for the Medical Department, paragraphs 930, 931, and 939, supple- 
menting these by supplies drawn from the general Medical Department supphes. 
To carry the additional apparatus, another chest was used. After these 
laboratories had been in use some time this equipment was increased by the 
addition to each of a small autoclave taken from the laboratories on two of 
the sterilabs. The personnel of one of the laboratories was able to increase 
its stock of chemicals and apparatus by salvaging suitable material from a 
pharmacist's shop in one of the reoccupied towns. The list of apparatus and 
chemicals originally placed in these laboratories follows:^** 



Articles 



Box No. 1 

Oven, sterilizing 

Can sodium carbonate... -- 

10 c. c. pipettes 

1 c. c. pipette 

Pipette sterilizing box 

Wire baskets, including tubes.. 

Copper media bucket 

Petri-dish holders 

Petri dishes 

Sheets filter paper 

Rubber tubing, feet 

Towels 

Matches, cartons 

Record cards 

Packages filter paper 

Tubes litmus paper 

Bunch of tags 

Pinch cocks 

Test tube brushes 

Pencils 

Gummed tubing, 6-inch pieces. 

Soap, boxes _, 

Record book.. ._ 

Test tubes, 60 by 9 mm., box... 

Test-tube racks , 

Ring stand (complete) 

Oven t herniometer _ 

Thermometer, 110° C 

Glass tubing 

Xi-chrome wire 

Squares asbt^tos 

Crucible tongs, pairs , 



Box No. 2 



Galvanized buckets. 

Lantern 

200 bottles 

HeA vy paper 

Agar-agar. 

Beef extract. 

Bottles 

Solution bottles 

Balls string 



Quantity 



12 
2 
100 
3 
2 
1 
2 
2 
4 
2 
1 
1 
1 



Articles 



Box No. 3 



Incubator (complete) 

Test tubes, boxes 

Casseroles 

1(K) c. c. graduate 

Spatula 

Rubber stoppers, pounds. 

Spoon 

Gummed labels, boxes 

Tweezers, pairs 

File 

Burette clamp 

Filter paper, packages 

Kerosene burner 

Gasoline torches 

Assorted corks 

Muslin, iwunds 

Ladle 

Gauze, 5-yard packages... 



Arnold sterilizer 

Absorbent cotton, package.. 

Alcohol, cans. 

Graduate, S-W c. c 

Agate funnels 

Shears 

Thermometer, 100° C 

Burettes 

Heavy twine, balls... 

Ni-chrome wire 

Rubber stoppers, pounds... 

Gasolene can (empty) 

Glass funnel (small) 

Balance 

Glass funnel 

Colony counter 

Harvard scale and weights.. 

Tripod 

Twine (light), balls 

Petri dishes 



Quantity 



1 

1 

I 

36 



At the time the transportable laboratories were equipped for use in the 
advance area, a sufficient number of Medical Department chests (pars. 930, 
931, and 939, M. M. D.) were obtained to form the nucleus for several other 
transportable laboratories; also, at the same time, several toxicological labora- 
tories were obtained in two chests from the French Army ^" A combination 
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of tlic Medical Department chests and the French laboratories was used for 
the nucleus for permanent laboratories in Base Section No. 7, at La Rochelle 
and intermediate section, east, at Nevei-s. A similar assortment of chests was 
sent to supplement the apparatus in the laboratories in Base Section No. 1, 
Base vSection No. 2, and intermediate section, west. In some of these labora- 
tories the chests afterwards were used in equipping transportable laboratories 
which were used for the same purpose that the mobile laboratory was used in 
intermediate section, west and east." 

LABORATOHY OF THE STEHILAB 

Very little use was made of the laboratories of the sterilabs, one reason 
being that they further increased the load of an already overloaded truck; 
also, the ofiicers in charge of them were of the opinion that the laboratories 
were not a necessary part of the equipment of the sterilabs, as the determination 
of the presence of free chlorine in the clarified water after a short length of 
time was a sufficient indication of the adequacy of the treatment.^" 

METHODS OF WATER ANALYSIS 

To eliminate possible conflict of opinion, it was arranged that all water 
analysis laboratories of the American Expeditionary Forces use the same 
methods of analysis, and form judgments concerning the quality of water 
according to the same standards of purity." Standards of purity and methods 
of analysis were incorporated in a bulletin issued from the Central Medical 
Department Laboratory, Dijon, in August, 1918.'" The standard of purity 
adoj)ted was practically the same as that adopted by the L^nited States Pub- 
lic Health Service for watei's in use on common carriers in intei'state commerce 
in the L^nited States. The methods were those in standard methods of analj'sis 
published by the American Public Health Association and the American 
Chemical Society, except that in many instances they were modified so as to 
save time or to make possible the use of simpler apparatus." 

CHLORINATION OF WATER SUPPLIES 

The water-supply service required all water used for drinking purposes by 
the members of the American Expeditionary Forces to be sterilized when the 
water was found not to be potable by a series of bacteriological examinations. 
This policy was put into ofhcial form in General Orders, No. 131, G. H. Q.. 
A. E. F., August 7, 1918, which read in part 'as follows: "All water to be used 
by American troops shall be considered of doubtful quality and, when required 
for human consumption, shall be treated, unless proven good, by a succession 
of satisfactory examinations and laboratory tests." 

About 85 per cent of the supplies examined were found to be unsafe ac- 
cording to the standards of the Treasury Department for interstate carriers; 
hence sterilization was necessary, and the method universally emploj^ed was 
that of the use of liquid chlorine or the compounds of chlorine." 
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Liquid Chlorine 

The senior officer of tlie water-analysis laboratories in collaboration with 
representatives of the Museum Histoire Naturelle, Paris, made studies of the 
treatment with liquid chlorine of raw water from the Seine River, afterwards 
(lechlorinated with sulphur dioxide.'" The results of these experiments were 
published in a small pamphlet entitled La Chloration. This pamphlet, pub- 
lislicd in French, proved of great help when it was necessary to obtain the 
permission and cooperation of the French for the installation of purification 
plants, for it explained and illustrated the use of liquid chlorine in the purifica- 
tion of water, a process which, at that time, was not generally known in France.'" 

In the advance, intermediate, and base sections of the Services of Supply 
and in the District of Paris, machines for treatment with liquid chlorine were 
installed in a number of cities and towns, in permanent camps, and at base 
hospitals, where the number of troops concerned warranted such an installa- 
tion." As a general rule, however, such an installation was not made for less 
than 1,000 troops. 

The machines used in these permanent installations were of the Wallace 
and Tiernan type, both direct and solution feed treatment being used. From 
May 1, 1918, until May 1, 1919, 80 such chlorinating machines were installed 
at points in the sections of the Services of Supply." 

The following data show the amount of liquid chlorine used and the effec- 
tiveness of the treatment of the water of the Cher River at Tours, France. 
The water was pumped by the French city plant. These data cover a period 
of 129 days, from October 1, 1918, to February 28, 1919: " 

.\verage number of gallons pumped in 24 hours 3, 500, 000 

Amount of liquid chlorine added, in parts per million: 

Maximum 3. 12 

Average 1. 87 

Minimum 0. 98 





Days safe 


Days 
unsafe ' 


Total count 

at 37° C. 

(median 

value) 


Untreated water 



116 


129 
13 


146 




33 







• The word ''unsafe*' here means the presence of B. coli in 30 c. c. portions. 

At Dijon, France, the city water supply was treated with an average of 
0.1 part per million of liquid chlorine. The treated supply was consistently 
safe, conforming with the Treasury Department standards for interstate 
carriers. 

At the hospital center, Langres, France, filtered water from the Marne 
River was treated with liquid chlorine at the average rate of 0.5 part per 
million." The treated effluent was consistently safe, conforming with the 
Treasury Department standards for interstate carriers. 
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Mobile Pdrification Trxicks 

It was recognized at an early date that special water-purification trucks 
could be advantageously used as temporary water points to furnish supplies 
of good water at various points throughout tlie Armj' areas at such time and 
place as the use of the motorized facilities would take the place of a temporary 
pumping and sterilizing plant, or where it might not otherwise be feasible to 
provide any water point at all.^ 

It was not always possible to construct waterworks at the front by the 
time troops would need them. Under these conditions the special water- 
purification trucks were of great value. They were used in fixed positions as 
emergency water points, to be replaced by more permanent works when condi- 




Fkj. fi6. — Sterilab. Water-purification truck. General view 

tions justified it, and as quickly as such works could be built. When equip- 
ment was being purchased in the United States for the water-supply service 
of the American Expeditionary Forces in the summer of 1917, the advantage 
of having mobile purification trucks for emergency use in the field was foreseen, 
and designs were developed, a number of such purification trucks being 
purchased.^ 

STERILABS 

Sterilabs were mobile purification trucks with whose equipment water 
was pumped, filtered, treated with liquid chlorine, dechlorinated (if necessary), 
and forced into an elevated storage tank, or directly into water carts or truck 
tanks." The essential equipment of a sterilab comprised a reciprocating pump 
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driven by a directly connected gasoline engine, the capacity of which was 25 
gallons per minute; a rapid sand pressure filter with an alum-dosage device; 
a liquid chlorine apparatus of the Wallace & Tiernan solution-feed type; a 
contact tank to provide time for purification, a dechlorinating apparatus for 
removing with sodium thiosulphate any unpalatable excess of chlorine which 
had been employed in sterilization; a well-equipped laboratory for the ])ac- 
teriological and chemical control of the chlorination. The whole of this equip- 
ment was mounted on a 3-ton truck chassis. Normally the water to be purified 
was drawn through a rubber suction hose and was discharged through a rubber 
pressure hose directly into water carts or into tank trucks. These sterilabs 
proved to be extremely valuable in that water of almost any character could 
be converted by them into a palatable and safe drinking water. Because of 
their mobility they could move forward, draw up alongside a stream or other 
source of supply, and begin delivering water within a very few minutes after 
their arrival.'" 

CHLOKO-PUMPS 

Chloro-pumps also were mobile purification trucks, differing from the sterilabs 
in that they were smaller, and were not provided with filtering equipment.'" 
With their equipment water was pumped, treated with liquid chlorine, dechlori- 
nated (if desired), and forced into an elevated storage tank or directly into 
water carts or tank trucks. The chloro-pump consisted essentially of a recipro- 
cating pump, driven by a directly connected gasoline engine, having a capacity 
of 30 to 35 gallons per minute; a Wallace & Tiernan solution-feed type liquid 
chlorine apparatus, contact tanks; equipment for dechlorination. A very 
small laboratory was provided for the chemical control of the purification 
treatment (using starch iodide or orthotolidine) . The whole equipment was 
mounted on IJ/^-ton truck chassis. Like the sterilab, the chloro-pump was 
readily moved from place to place; however, as it was not provided with a 
filter, it could not deliver a satisfactory water unless it pumped from a relatively 
clear source of supply. This advantage rendered the chloro-pump much less 
useful than was the sterilab, and led to the experiment, just before the armistice 
was signed, of substituting for the chloro-pump an apparatus comprising a 
pump and chlorinator unit mounted on a 1-ton truck fitted with pneumatic 
tires.'" 

Stationary Pumping Installation 

In stationary pumping installations water was pimiped to an elevated 
delivery tank, sometimes after having been chlorinated by means of a liquid 
chlorine apparatus or by means of Javelle water. These stationary pumping 
installations were especially valuable where lai^e quantities of potable water 
were required, such as at filling points for water-tank trains or railway tank 
cars.'" 

stationary purification plants 

In some places purification plants were constructed to purify water from 
streams. These plants consisted of settling basins, equipment for adding alum 
when necessary, for sedimentation, mechanical filters, storage reservoirs for 
filtered water, liquid chlorine apparatus, and pumping equipment.'" 
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Fig. 67.- 



-Sterilab. Water-puriflcation truck, showing one end of laboratory with chemical cupboard, water tank, and 

apparatus 
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Flo. 68.— Sterilab. Water-purification truck showing one end of laboratory with autoclave and liquid chlorine apparatus 
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Fig. 69.— Sterilab. Water-purification truck, showiiit; pumps ,iud flit 
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Chlorinated Lime in Small Containers 

Water sterilizing bags and water carts or tanks were used in all places 
where water was not treated in a central chlorinating plant, such as in the case of 
troops located in French villages in billeting areas and small organizations or 
detachments at a permanent station. Chlorination in these containers was 
accomplished by the use of chlorinated lime put in 1-gram portions in glass 
ampules. The supply for treatment was obtained in general from springs and 
wells belonging to the French inhabitants." 

The official method of treatment with chlorinated lime in 1-gram tubes 
is described as follows in section (a) of paragraph 9, Memoranda 5 and 7 
(revised), office of the chief surgeon, American Expeditionary Forces, division 
of laboratories and infectious diseases, dated August 14, 1918: 




Fig. to.— Sterilab in operation 

(a) The official method of steriUzing water is by means of calcium hypochlorite. The 
powder is issued in 1-gram tubes. One tube is usually sufficient to sterilize one Lyster bag 
full of water. Break a tube of calcium hypochlorite into a clean ordnance cup, moisten 
the powder with a few drops of water, and mix into a smooth paste. Now fill the cup with 
water to within 1 inch of the top and mix thoroughly by stirring with a clean spoon. Add 
this solution to a Lyster bag filled with clear water, stir thoroughly, and allow to stand 
30 minutes before using. After 30 minutes, test a cupful by adding 10 drops of a solution 
containing 10 per cent potassium iodide and 1 per cent soluble starch (supplied in laboratory 
equipment). The appearance of a blue color is indication that suffiicent chlorine has been 
added to the water. If no color appears the water is highly polluted and should be reported 
immediately to the medical officer having water supplies under his supervision. 

Difficulty was experienced in the American Expeditionary Forces in 
obtaining a supply of tubes of a uniform character." The chief defects were 
the imperfect sealing of tubes; cracking and breakage in transit; use of chlori- 
nated lime of an inferior quality; some tubes contained less than 1 gram of the 
powder. These defective tubes were eliminated to a great extent, in the case 
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of tubes in storage, by inspections. Defective tubes were classified as follows: 
(a) Those with one or both ends broken; (b) those with cracks of any size; 
(c) those in which the powder is moist; (d) those with pinholes in the end, 
being a sign of improper sealing; and (<?) those which are only one-half the size 
of the average tubes. 

Some inspections were made in warehouses at the base ports, but in order 
to avoid issuing tubes which had been broken in transit or whose contents 
had deteriorated from long standing in a warehouse after the first inspection, 
it proved advisable to inspect the supplies as near the time of issue to organi- 
zations as possible. In the case of divisional supplies, for example, inspections 
were made under the direction of the divisional water-supply officer." 

Since many tubes were improperly sealed, or contained a chlorinated lime 
inferior in quality and in weight, recommendations were made asking that 
Government inspectors be placed in factories where tubes were prepared to see 
that specifications were complied with." 

Water Purification by Javblle Water 

In many instances in our zone of the armies, instead of treating the water 
with liquid chlorine, each water cart, truck, tank car, or other container was 
treated by hand with a sufficient dosage of Javelle water to accomplish the 
required sterilization.'" Operators experienced in this work were supplied 
from the water-supply companies and from attached Sanitary Corps personnel- 
The treatment of water by Javelle water required very little erfuipment — a 
few measuring glasses, test tubes, starch-iodide solution, and Javelle water. 
For use in the First Army these materials usually were secured from the French 
Service de Sante and the glassware was calibrated and the necessary solutions 
were prepared or standardized in our mobile laboratories. The Javelle 
water, obtained from the French, contained from 40 to 65 grams of available 
chlorine per liter.'" A stock solution of 50 grams per liter was used in javel- 
lization, and the first supplies of varying strength were adjusted to this standard. 
For javellization of relatively small quantities of water, a weaker solution was 
prepared on the ground as needed, 1 c. c. of which would give a dosage of 1 
part per 1,000,000 of chlorine to 1 gallon of water. The glassware used in 
javellization ordinarily was calibrated directly in the number of cubic centi- 
meters corresponding to the number of gallons in the commonly used water 
containers, such as water carts and sterilizing water bags. This method pro- 
vided a dosage of 1 part chlorine per 1,000,000 of water, a readjustment being 
made whenever necessary. For hand javellization of large quantities of water, 
such as railroad tank cars, the strong stock Javelle solution was employed. 
The hand-dosing system could be put into operation in less time than could a 
liquid chlorine apparatus, and an operation with a hand javellization apparatus 
could accompany advance parties under circumstances when the use of a 
mobile purification truck was utterly impracticable. 

The general plan in an advance was to send mobile purification units and 
hand javellization operators with ecjuipment as far forward and as raj)idly as 
possible.'" These means were replaced with stationary chlorinators used in 
connection with pumping units whenever it was advisable and possible to do so. 
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Avoidance of Stronc; Taste From The Use of Liquid Chlorine or Compounds of 

Chlorine 

To most persons the presence of 0.6 part j^er 1,000,000 of excess chlorine 
in a water gives a sliglit but not disagreeable taste. Above this limit the 
taste becomes disagreeable, but with smaller amoimts, for example, 0.2 to 0.4 
part per 1,000,000, the taste is rarely noticeable. The avoidance of this 
taste of chlorine is accomplished by the adjustment of the dosage, by de- 
dilorination by sodium thiosulphate, or by allowing the water to stand until 
most of the chlorine has been used in the oxidation of organic matter." 

In a chlorinating plant, or in the use of a mobile purification unit in the 
American Expeditionary Forces, the operator could adjust the dosage to the 
rate of flow and thus not overdose a water, but the adjustment of dosage in the 
use of water sterilizing bags or water carts was not so simple a matter." A 
1-gram tube of powder of good quality, containing 28 to 33 per cent of available 
chlorine, will give 2 parts per 1,000,000 or more of free chlorine to a 36-gallon 
water sterilizing bag of water. With most waters in the American Expedition- 
ary Forces a l-gram tube of powder of this quality gave too large an excess of 
free chlorine." 

By using the "cup-titration" method for 1-gram portions of chlorinated 
lime, described above, on page 797, the fraction of the content of a tube necessary 
for sterilization of a given water could be determined." The use of the frac- 
tion of a tube, determined by this method, reduced the dosage sufficiently to 
prevent a disagreeable taste being imparted to the water and at the same time 
allowed a margin of safety for any variation in the quality of the chlorinated 
lime used. 

The following data from experiments carried out at the Central Medical 
Department Laboratory, Dijon, France, show the efficiency of chlorination in a 
water sterilizing bag, and, in addition, the results of the purification treatment 
of water with a fraction of a tube. Titration of water from the Ouche River, 
by the cup-titration metliod, showed that one-half of a tube of chlorinated 
lime which contained 1.035 grains of powder, possessing 22.9 per cent available 
chlorine, was sufficient to sterilize this water without importing to it a dis- 
agreeable taste. The bags were hung in the laboratory building at a tempera- 
ture of 18° to 20° C. The table following gives the results of the treatment." 
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Table 42. — Showing the results of treating water in water sterilizing bags with calcium hypo- 
chlorite 

[Perioil of time: February 3, 1919, to February 8, 19191 





Time 
elapsed 

since 
treated, 

hours 


Total 

count on 

agar 


Bacteria 


Chlorine, 

parts per 

million, 

added 


Chlorioe, 
parts per 

million, 
found 

(cicess) 


Source, water from Kiver Ourhe, at Dijon 


Number 
of 10 c. c. 

tubes 
positive 
out of 5 


B. eoli in 
1.0 0.1 


Feb. 3, 1919 


660 


CI 

700 

110 

80 

54 

20 

18 

23 

22 

U 

12 

6 

12 

14 

6 

9 

100 

260 

100 

350 

81 

500 

200 

3,000 

5,000 










Feb. 4, 1919 


5 
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A number of water sterilizing bags in use where troops were billeted in 
Frcncli villages, under field conditions, and using different sources of water 
supply, were treated with one-half tube (0.5 gram) amounts of chlorinated lime." 
Of samples taken from 56 of these bags, all showing positive tests for free 
chlorine, only 2 were classified as nonpotable by a bacteriological examination 
(Treasury Department standards). Both of these samples were taken 24 
houi-s after treatment. One was reported nonpotable on account of a high 
total count, but no B. coli were present in a 50 c. c. portion, while the other 
showed a high count and 80 B. coli per liter. Water treated with this reduced 
dosage did not have a disagreeable taste, and a sterile supply was obtained." 

Control of Chlorin.\tion 

In the case of central chlorinating plants, control of treatment was main- 
tained by bacteriological examinations and by use of indicators, such as starch- 
potassium iodide or orthotolidine, in testing for the presence of free chlorine. 
Control of treatment in water sterilizing bags and water carts and of the effluent 
from sterilabs and chloro-pumps usually was maintained by the use of the 
indicators just mentioned. Bacteriological analyses were made from time to 
time to check the efficiency of the control with indicators, but only in very 
rare cases were samples of water which gave a positive test of free chlorine 
found to be nonpotable." 



/ 

IK THE AMEBICAN EXPEDITIONARY FOHCEii 801 

Water Purification at the P'ront, First Army Water Supply Service 

QUALITY standard 

The general policy in the First Army, A. E. F., was to consider all water 
without treatment as unfit for human consumption until proved to the contrary 
by reported analysis. Methods of analysis and the standard for judging the 
quality of water were in common with those adopted for the American Expedi- 
tionary Forces as a whole.'" 

METHODS OF TREATMENT 

Various combinations of purification methods were used in the First Army, 
dependent upon the character of the available water. In all instances some 
form of chlorine was used as the disinfecting agent.'" 

Water Supply and Purification, St. Mihiel Operation 
purification units 

Prior to the St. Mihiel operation, which began September 12, 1918, 11 
mobile purification units (7 sterilabs and 4 chloropumps) were located at the 
following points, where for the greater part they furnished water for troop 
concentrations, anil whence they could be moved forward as the advance war- 
ranted:'" Etang-la-Moses, Manonville, Etang Neuf de Mandres, Etang Rome, 
Leoval, Lagney (3), Griscourt, Liverdon, Mouilly. 

After the advance the mobile purification units were moved forward to the 
following places: Essey (2), Pannes, Euvezin, Thiaucourt (later Bouillonville), 
St. Baussant, Mouilly, (later, St. Mihiel), Bouconville (later Bois de Creve), 
Leoval (later Pannes), Manonville (later St. Baussant), Minorville (later 
Euvezin.'" 

HAND JAVELLIZATION 

To supply troops with water as they advanced into areas where previously 
it lunl been impossible to develop water supplies, narrow-gauge railway tank 
cars were filled with water at conveniently located water points in the immediate 
rear.'" This water was treated with Javelle water, after which it was carried 
forward to small reservoirs, which served as advanced filling points for water 
carts, etc. Immediately after the advance, a scarcity of water in the vicinity 
of the Grand Tranchee was relieved by using motor trucks, loaded with tanks 
and casks of water, treated by javellization. These trucks made regular trips 
over established routes, or what formerly had been '' No Man's Land," supplying 
organizations along the routes with water.'" 

CHLORINATOR INSTALLATIONS 

Prior to the advance, stationary pumping water plants, equipped with liquid 
clilorine apparatus of the Wallace & Tiernan solution-feed type, had been 
installed at Grosrouvres ami Foret de Puvenelle.'" The equipment at Foret de 
Puvenelle also included a coagulation and sedimentation basin for clarifying 
the water. This basin was 60 feet long, 8 feet wide, and had an effective depth 
40081°— 26t 51 
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of 5 feet. The water wliieh supplied it flowetl from Elsche Creek through a 
wooden con<iuit having a cross-sectional area of 2 square feet and a length of 
15 feet, and entered the l)asin at one end where it was treated witli a solution of 
aluminium sulphate in a proportionate amount hased on the rate of pumping. 
The effluent from the basin came from the end opposite that of the intake, thus 
there was allowed a suffeient length of time for coagulation and sedimentation. 
To prevent seepage the basin was lined with canvas, waterproofed by means of a 
mixture of pitch and tar. 

Soon after the advance of our troops was made stationary pumping plants, 
equipped with Wallace & Tiernan solution liquid chlorine apparatus, were 
installed at the following places forward : '" Monsard Woods, Lahayville, Essey, 
Euvezin (German system with extensive piping), Euvezin, Bouillonville, St. 
Benoit (Etang de Vigneulles), Maizerais. 

Water Supply and Purification During the Meuse-Argonne Operation 
use of mobile purification trucks 

Just prior to the beginning of the Meuse-Argonne operation, September 
26, 1918, 10 mobile purification trucks and 1 mobile laboratory were moved 
from the St. Mihiel region to the Meuse-Argonne area. Five purification trucks 
were placed in operation for supplying water to troop concentrations at the 
following points:'" La Chalade, Recicourt, Longbut, Vienne le Chateau, and 
at a point on the road between Clermont and Les Islettes. The other five 
purification trucks were placed at points from which they could be readily 
moved to advanced positions as the operations warranted. 

As the advance progressed, the purification trucks were pushed as far 
forward as was practicable and were placed in active operation. The following 
tabulation shows the locations of the mobile purification trucks at 10-day 
intervals from October 1 to November 10, 1918: 



October 10 


October £0 


November 1 


Norember 10 


Recicourt. 


Recicourt. 


Recicourt. 


Recicourt. 


rharpentry. 


Fleville. 


Fleville. 


Fleville. 


Brabant. 


Brabant. 


Bras. 


Bras. 


Varennes. 


Cheppy. 


Cheppy. 


Buzancy. 


La Ilarazee. 


Haueourt. 


Bois des Septsarges. 


Nouart. 


Cheppy. 


Guercourt— Cuisy road. 


aercourt— Cuisy road. 


Barricourt. 


La neon. 


Lancon. 


Lancon. 


Vaux-en-Dieulet. 


Bethincourt. 


Apremont. 


Apremont. 


Brabant. 


Malancourt. 


Sagmoneaux. 


Brabant. 


Dun-sur-Meuse. 


Very— Avocourt road. 


Very— Avocourt road. 


Very— Avocourt road. 


Irf! Champy Haut 



STATIONARY LIQUID CHLORINATOUS 

As the mobile purification trucks were moved forward, following the 
advancing troops, they were in many cases replaced by stationary pumps with 
attached liquid chlorine apparatus. Sometimes hand javellization was resorted 
to. Liquid chlorine apparatus was installed at the following places: '" Aubre- 
ville. La Chalade, Varennes, Bethincourt, Avocourt, Ivoiry, Moulin de Raffe- 
court, Apremont. 

About the 1st of October, 1918, after the first phase of the Meuse-Argonne 
operation, it was decided by the water-supply officer of the First Army that 
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O^ POWER PUMP AT STREAM OR LOCATtO AWAT PROM MURM OF SUPPLT 

awiLOMETERS 



4 3 

Fig. 71.— Schematic plan for advance watei supply in the Meuse-Argonne operation, October 30, 1918 
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all water supplied to troops of that army and obtained from developed water 
points in the area occupied by it should be made potable.'" Experience and 
laboratory examinations had demcmstrated by that time that in the entire 
fissured limestone region west of the Meuse there were practically no natural 
water supplies whose bacteriological purity could be counted on consistently. 
The decision taken, tlierefore, meant the treatment of practically all the water 
supplied to troops of the First Army in the northern part of the area. Only 10 
mobile purification units were available and but a very limited number of 
separate clilorinators for use in connection with pumping plants. For the 
remaining water j)oints hand javellization was employed. Sanitary Corps 
oflficers, attached to water supply companies, trained men of these companies 
in the operation of hand javellization, and used the most efficient of them as 
instructors. To economize in men, water guards were used as operators of the 
hand javellization method of purification whenever it was practicable. Water 
guards were left at every water point of importance to direct water-cart circu- 
lation, to prevent wastage, and to supervise the sanitary policing of the place. 
An impoi'tant pluise in hand javellization was the sending of men equipped with 
materials for this work along with advance working parties sent forward from 
the water-supply companies. These advance parties — usually four from each 
company — carried tools, pipe, etc., in wagons, and followed immediately upon 
the advance of the Infantry. In this way it was possible to chlorinate the 
water as it became available, and this as a rule was much more rapid than if 
the arrival of the mobile purification trucks had to bo awaited. Also in a 
number of instances the use of the trucks would have been impossible because 
of the inabilit}^ to approximate closely the trucks to the source of the water 
supply. '" 

HAND JAVELLIZATION IN THE FIRST AKMY, MEUSK-AKOONNE OPERATION 

Water was treated with Javelle water by hand dosing at the following 
places: '" Cuisy, Septsarges, Consenvoye — Brabant road, Bi-abant — Samognoux 
road, Samognoux, Ivoiry, Montfau^^on — Avocourt road, Geoveau pumping 
station south of Montfnu(;'on, Cheppy, Vraincourt, Ville sur Consarrces, Gesnes, 
Ferme de Madeleine, Mantillois, Apremont, Buzancy, 1 km. (0.6 mile) north 
of MontfauQon, 1 km. north of Exermont, 1 km. north of Cornay, Romague, 
La Dcrny Ferme, Auzeville, Gcrcourt, Vaux-ea-Dieulet, Abri de Chochet, 
('hari)entry, Chatel-Chehery, Exermont, Lancon, Le Clair, Fleville, Fosse, 
Grandpre, Marcrj, Sevry-sur-Meuse, Sommauth, Jubecourt, Dombasle, Drillan- 
court. 

CANTEEN FILLING POINTS 

At practically every water point in the nortiiern part of the Meuse-Argonne 
area, controlled by our troops, provision was made for filling canteens with 
chlorinated water for troops on the march.'" This provision ordinarily was 
made by means of water sterilizing bags, which had the advantages of being 
easily transportable, when empty, and of having several taps from which 
canteens could be filled. 

WATER CONSUMPTION OF ARMIES 

The following extract from the report of the officer in charge of the water- 
supply section, American Expeditionary Forces, on the activities of the section 
is of interest in connection with the consumption of water by armies:' 
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In Appendix 20 there is given a compilation of data on the quantities of water taken 
under various conditions by men and animals. The first impression derived from these 
figures is that they vary widely and do not seem to afford any consistent basis for fixing 
unit quantities of water that ought to be provided. 

The figures can at best be taken only as a general guide. Under field conditions it is 
not often easy to get dependable measurements of water. It is in many cases difficult to fix 
the number of men and animals to which any figures of water quantities should apply. It 
might l)C natural to consider that the lower of these figures could be taken as extreme mini- 
mums, but this would not be a logical deduction. The amount of data is small and it is 
known that large masses of men and animals have under stress of necessity carried campaigns 
to a successful termination with much smaller quantities of water than these. 

It is, of course, necessary to have some figures .set as a guide to an engineering force in 
the field to serve as a basis for design where time and the exigencies of field service permit 
such consideration to be given. In many situations this can not be done. The quantities 
that can be made available will frequently be limited by the meagerness of local natural 
resources, l)y the shortage t)f time during hurried preparations for an attack, by limitations 
of equipment or materials, by imperfect information as to the number of troops or animals 
to provide for, or by various other conditions incident to the military situation. They may 
thus bear no relation to the unit quantities considered as desirable. 

The commander in chief, in a communication dated NovemVier 15, set a limit for water 
to be supplied at semipermanent cantonments and billets at 10 gallons per man per day and 
for hospital use 25 gallons per man per day. The data relating to water consumption at 
British hospitals given in Appendix 20 indicates clearly that 25 gallons is an unnecessarily 
large allowance for all hospitals. For extensive hospitals of the barrack type, such as the 
1,000-bed units and the 300-bed units adopted as standard by our Medical Department, 
10 gallons per man per day for the maximum population of the hospital, including patients 
and staff, should be sufficient. 

A consideration of the data given, together with all of our field experience, indicates 
that for water-supply construction work with the armies in the field an allowance of 2 gallons 
per capita per day for men and 10 gallons for animals, with proper consideration for special 
conditions such as the filling of water tank trucks, light railway cars, etc., will assure quan- 
tities which will enable the troops to pursue their activities without suffering for want of 
water. 

Table 43. — Compiled data on water consumption o/ armies •* 



.\rmy 



British Third Army 

Third and Fourth .Armies 

Third Army 



Third .\rmy-. 
.Second .\rniy.. 



Conditions of service 



Field army area. 



Troops on move; 3 days or less 

Troops halted: over 3 days 

1 nact i ve periods 

Horse waterinj! iwint; frosty weather. 
Type water point 



Field 

In garrison. 



Water to he pro- 
vided (United 
States gallons) 



Per man 



Per 
animal 



.4 

1.2 
2.4 



In campaign. 



.-..do 

.\ttack periodS- 
Rest periods 



French 

American.. 



Concentration, Verdun sector, 1915.. 
Veterinary hospital.- 



7.9 . 

?:iL 

.8 ■. 
2.6 
0.5 I 
2. 6-13. 2 



10 
2.4 

:i. 6 

12 
6.3 
9.6 

12 
4-6 



10.5 



5. 3-6. 3 



Champagne campaign — 

. On march 

In camp 

I On march or in camp 

' Semipermanent camp 

Cantonments and billets, 

i Hospitals.- 

i In field army area 



25-30 
10 
25 
2 



5.3 
3.7 

a7J 

8.3 



6-10 
10-15 



Remarks 



Restrictions as to washing in 
warm weather. 



Actual census for 1 week. 
Estimated demand. 
Basis for design. 
For a mule. 
Not mounted. 



In summer. 



Including washing, shower 
baths, cleaning, ambulances, 
hospitals, etc. 

Large artillery horses. 

Arabian horses. 

Census of 1 week in February, 

all uses. 
Estimated. 
Animals watered in streams: 

cooking water carried. 

Water piped to kitchens, bath- 
houses, etc. 

Suitable basis for design of 
structures. 
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WATER-SUPPLY SURVEYS, DIVISIONAL TRAINING AREAS 

In the sanitary water surveys that were made in the training areas of the 
advance section, Services of Supply, the information desired was printed on 
forms that were filled out in the field. A copy of one of these forms filled out 
is given below to show the extent of the information obtained: " 

Training Area No. 17. Town: Laferte-sur-.\mance, Haute Mariie. 

Date of survey: November 14, 1918. Survey by: , 1st Lieut. San. 

Billeting capacity: 740 troops, 122 hor-scs. Corps. 

Civilian population: 370. 

Sickness traceable to water supply during the pa.st year reported by — 

(o) French authorities: no report. (6) U. S. Army: None. 
Topography: Main part of village on hilltop. Another section at station in valley. 

Water supply 

Type: Spring feeding hydrants. Dug wells. 

Location of hydrants: 1 opposite billet IS, Rue St. Bernard; 2 at billet 16, Grande Rue; 3 

opposite billet 43, Grand Rue; 4 at Vjillet 2, Rue de Prieur; fountain at center of town. 
Location of principal supplies: Spring 1, 4 kilometers north of village; well 6 at billet 21, 

Grande Rue; well 7 at fountain at center of village; a number of large wells are located 

at sides of streets in different parts of village. 
General surroundings: Spring 1 is located in a woods; no houses or barns in vicinity. The 

reservoir is located at side of road entering village from Bourbonne-le.s-Bains; a few 

houses are near the reservoir. Wells are located at sides of roads, and in yards, close to 

houses and barns. 
Dimensions: Capacity of reservoir, 300 cubic meters (81,000 U. S. gallons); average depth 

of wells, 30 feet. 
Construction: Spring 1 and reservoir are lined with mortared stone and are covered. Water 

passes from spring to reservoir through concrete mains, from reservoir to four hydrants 

and one fountain through iron mains. Wells have loose stone linings. A few curbings 

are satisfactory. Very few covers provided. 
Quality: Sanitary survey — Spring 1, very good; wells bad. 
Laboratory examination: Bacteriological examination at central Medical Department 

laboratory, November 18, 1918, potable; November 29, 1918, nonpotable. Sample of 

November 29, 1918, was taken after rains. All water used for drinking purposes must 

be boiled or chlorinated. 
Quantity requirements: Troops at 5 gals, per head per day, 3,700 gals.; horses at 8 gals, per 

head per day, 960 gals. 
Supply: Sufficient. Does not fail in summer. 
Placarding: Principal supplies and towns to be placarded with warning signs; supplies in 

vicinity of mess barracks to be placarded "Take Water Here for Lyster Bags or Water 

Carts." 
Remarks: Supply for small .section of village at station is obtained from a few private wells 

of very poor quality. All water taken from these wells must be treated. 

Reports similar to the one given above were prepared for each billeting 
town in Training Area No. 17 as well as all the others, and three copies of the 
combined report were given to the zone major in the area." Upon their 
arrival in the area, the division surgeon and the division sanitary inspector of 
water were given copies of such reports, and by means of the data on the report 
the division sanitary inspector of water was able to concentrate his attention 
at once on water supplies which had shown the greatest contamination. If the 
division surgeon and division sanitary inspector of water left an area with 
troops, they were requested to return their reports to the zone major of the 
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area for file until new troops arrived. In addition to the separate reports for 
each town in an area, there was prepared a summary report of all the towns. 
The summary report for Training Area No. 10 is given below to indicate what 
seemed most important as a general resume of the water-supply situation for 
that area : '^ 

Summary Report of the Water-Supply Survey in the 10th Training Area 

advance section, services of supply 

Trniinng area. — The area comprises approximately 400 square miles, and contains some 
78 villages. The area is about 25 miles across at its greatest width. The zone major's 
office is at Prauthoy, whicli is about 65-70 km. from Dijon on the route from Dijon to 
Langres. An assistant zone major is located at Champlitte. 

Date of survey. — The survey was made during the period from November 25 to Decemi)cr 
18, 1918. The period between December 19 and December 27 was devoted to the collection 
of samples and completion of reports. During the entire time from November 25 to December 
27, 1918, nine days were lost from lack of transportation. 
Billeting capacity/. — 35,000 troops; 6,500-7,000 animals. 

Civilian population. — There are some 78 billeting towns in tlie area, with a total popula- 
tion of approximately 25,000 people. The population is distributed as follows: 

Villages Per cent 

100 and under 15 19 

100 to 200 29 37 

200 to 300 18 23 

300 to 400 9 12 

400 to 500 3 4 

500 to 1,000 2 3 

1,000 to 2,250 2 3 

Thus practically 80 per cent of the villages in the area are under 300 population, while 
15 per cent of the entire population of the area live in the two largest villages. Outside of 
a few minor, unimportant industries at Champlitte, the only industry of note is located at 
Farincourt. Here there is a fair-sized foundry. The basket makers at Bussieres and sur- 
rounding villages may be classed with the agricultural workers. Thus practically the whole 
area is devoted to agriculture and the production of wine. 

Sickness reported during the past year which might ije due to water supply: 

French authorities. — No sickness which might be traced to water supply reported ijy 
any of the French authorities in any case. 

American reports. — Reports are rather difficult to procure from the troops formerly in 
the field. The commanding officer of the sanitary squad reports dysentery among the 304 
engineers at Maatz during September, 1918. Dysentery also occurred among the French 
civilian population at Occey during the period elapsing between the departure of the 79th 
Division and the arrival of the 82d. The supply at Coublanc seems to be in rather ill repute 
also. None of these cases have been proven against the water supply, but great care should 
be exerci.sed in handling these supplies, and they should be checked up carefully and 
frequently. 

Topography. — The whole area is situated in the Plateau de Langres. The altitude is 
from 1,100 to 1,.500 feet. The area is very hilly for the most part; the eastern and south- 
eastern portions in particular are very hilly, .\long the Marne-Saone Canal it is more level. 
A few of the villages are located in the valley bottoms, but most of them are close to the 
hillsides. 
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Water supply. — Tlie supplies may t)e listed under the following heads: 

Villages 

Cisterns and springs 3 

Wells only 7 

Springs only (those are usually springs in placer. j-- 11 

Cisterns only 1 

Wells and cisterns 1 

Cisterns and river water 2 

Wells, cisterns, and springs 52 

Total 77 

Springs and wells, 52 

Note. — The greater part of the springs listed under "springs and wells" are central 
supplies, piped in from the hills near the village. 

General surroundings. — The smaller villages are in the poorer condition as regards manure 
piles in the court yards, muddy streets, and illy kept houses. The villages with a water 
supply from wells only are for the most part invariably illy kept, and the wells are invariably 
located near a manure pile. In villages where the natives have endeavored to construct 
a water system during the past 20 years, the surroundings are usually much better. In 
villages where American troops were billeted several months ago, the results of the American 
occupation of the villages are still in evidence. 

Ground formation. — Apparently two strata of limestone and sandstone meet in the area. 
In the northern and northwestern part one finds considerable sandstone. The strata are 
very uneven and crop out here and there. The formation in the southern and western parts 
is mostly limestone. There is considerable clay in the area. 

Dimensions. — The wells vary from 20 to 50 feet in depth and from 3 to 6 feet in diameter. 
The volume of water varies with the location of the well, the surface of the water being all 
the way from 4 feet to 30 feet from the surface of the ground. The cisterns are usually the 
same as the room above. Most of them are located under the houses. 

Construction. — The wells are for the most part loosely walled, uncemented, and uncovered 
dip wells. A very few of them are equipped with pumps. Most of them are provided with, 
chain and windlass. Very few of them are covered. The cisterns are said to be cemented. 
They are fed by water from the roofs, which arc almost invariably of tile. They are supplied 
with chain and windlass. Many villages are supplied by springs in place. In such cases the 
water is generally conducted through iron or stone pipes into reservoirs, which are usually 
covered at the top and on three sides, with one side open. Most of the central supplies are 
fed by springs, which are caught in reservoirs. These reservoirs are for the most part walled 
with .stone and cement masonry. They are covered and either locked or sealed. Iron pipes 
are used almost entirely to carry the supply to the fountains and hydrants. In a few cases 
tile or .stone conduits are used. The village of Heuilley le Grand has perhaps the best con- 
struction of any of the small villages. In only a few cases is a pump u.sed to force the supply 
to the fountains. In most cases the waste from the fountains supplies the lavoir and abreu- 
voir. In several cases the waste from the fountains supplies the abreuvoir and the waste 
from the abreuvoir supplies the lavoir. The waste from the lavoir then takes off down the 
street. 

Quality. — Sanitary survey: Villages cla.ssified as having a good supply, 31; villages 
classified as having a fair supply, 12; villages classified as having a doubtful supply, 12; 
villages classified as having a bad supply, 23; total, 78. 

Laboratory examination. — The laboratory examination has shown many supplies to be 
nonpotable which passed a good sanitary examination. Others which failed to pass the 
sanitary inspection have shown up pretty good in the laboratory. In no case was the water 
from the wells examined. Additional work upon some of the better wells might prove of 
value. * * * It is further believed that the water carts are in some cases polluted by 
insufficient cleansing. The.se will be checked up and the results attached to this report at 
a later date. 

Quantity requirements. — Thirty-five thousand troops, at 5 gallons per man per day, 
175,000 gallons; 6,500-7,000 animals, at 8 gallons per animal per day, 68,000 gallons; total 
daily requirements, 231,000 gallons. 
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Supply. — Sufficient for all purposes, 62 villages; possibly insufficient in summer months. 
14 villages; insufficient in summer months, 2 villages. 

Bathing facilities. — American Expeditionary Forces, bathhouses in 35 villages; no facili- 
ties in 34 villages; unlisted, 9 villages. 

Note. — The Engineers are at present installing additional showers in various places. 
This list was obtained from the zone major's office at Prauthoy. 

Placarding. — In these reports the following system was u.sed to designate the type of 
placard to be used in the village: Type I, "Take Water Here for Lyster Bags and Water 
Carts"; Type II, "Do Not Drink from Wells or Springs, ll.se Water from Lyster Bags and 
Water Carts"; Type III, "Water Good to Drink"; Type IV, "Do Not Drink from This 
Source." 

Remarks. — The area has been well placarded by former troops. For the most part 
the water is being treated. 

Recommendation. — The supplies that have shown up to be potable without chlorination 
should be reexamined repeatedly. The villages of Occey, Maatz, and Coublanc should be 
watched very carefully. With the outbreak of a water-borne disease, these villages may cause 
trouble. The Lyster bags and water carts should be checked up to insure ])roper chlorination. 
In cases where the sanitary survey showed up well and the laboratory investigation showed 
the supply to be nonpotable without chlorination, it would be well to make a second and 
more thorough examination to discover if possible the source and nature of pollution. 

The information given in the summary report enabled the zone major 
concerned to appreciate at a glance what the general situation in the area was 
as regards the volume of water available, and it gave to the division surgeon 
and the division sanitary inspector of water an idea of the types of supplies 
from which the water had to be obtained for the troops to drink."'' 

Reports similar to the one mentioned above were prepared for 10 of the 
training areas in the advance section, Services of Supply, between October 1 
and November 11, 19,18, and there were approximately 300,000 men within 
these areas." 

The general rule f pUowed in making the surveys of the training areas was 
to require all water to be treated unless the sanitary survey was excellent and 
the bacterial analyses favorable.'-' For example, if the source of a supply was 
a spring, located in a wooded hillside several kilometers from the town, and no 
inhabitants resided near the source, the water was recommended for use with- 
out treatment, providing, howeyer, that the bacterial results were within the 
standard used for interpreting the analysis." A complete description of the 
standard used is given below under bacteriological examination of water. 

As a general rule, all wells examined were foimd to be contaminated, or 
else subject to such great chances of contamination that they had forthwith 
to be condemned." Water from some few artesian wells or driven wells of 
100 feet or more in depth was found to be safe to drink without treatment, but 
tlie number of such wells was very small compared to the total number of wells 
examined. This type of supply in France has not differed in an\' sense from 
similar types in the United States." 

Maps were prepared during the first surveys that were made in the Ameri- 
can Expeditionary Forces training areas. On these maps the different types 
of water supplies were indicated by special marks, and the kind of signs that 
were to be posted on the supply was indicated." On account of the amount of 
work required to prepare the maps, and the limited personnel available, maps 
were not prepared for the later report, but especial attention was given to 
exact locations and the descriptions of the supplies for each billeting town." 
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Practically the only sources of information regarding the existence of 
water-borne diseases in towns occupied by the American Expeditionary Forces 
were the officials of the civil government, the priests, and the civil population 
of the towns." In practically all of the towns included in the training areas 
where surveys were made, the information obtained showed that typhoid fever 
and dysentery did not exist at the time, and it was uncommon to get reports 
of the previous existence of these diseases in the towns. The fact, however, 
that all the information available indicated no water-borne diseases existed in 
the towns had no bearing on the recommendations regarding the quality of the 
water. If the supplies were from wells located within the corporate limits, 
which was usually the case, and the sewage from the troops would naturally 
drain into the ground water underlying the town, then the wells were posted 
as unsafe to use without treatment, and especial attention was directed toward 
securing strict water discipline. It is no doubt true that the absence of water- 
borne diseases in many of the small towns with well-water supplies was due 
to the fact that a large part of the surface drainage, including the sewage, 
drained away from the town before entering the subsurface water, and the 
pathogenic bacteria that entered the ground water died before reaching the 
water-bearing strata supplying the wells or springs. If this were not true, there 
certainly would have been more water-borne diseases, as all the supplies of 
water from wells in the towns showed the presence of intestinal forms of bac- 
teria." The addition of the sewage from the troops, which was often several 
times that of the local population, to the surface of the ground no doubt would 
have affected the quality of the water in the wells, and the time when this 
would occur would depend upon the nature of the soil and the depth of the well. 
In many of the towns where our troops were billeted the only available 
water supply was from cisterns." Samples collected from these sources 
invariably showed contamination; their volume was never sufficient for the 
normal population and troops except during the rainy season. As a rule the 
walls were well constructed, but the covering was generally defective. Most 
of the cisterns had not been cleaned for a year or more, and as a result there 
was a large accumulation of organic matter on the bottom. Most of this 
material consisted of dead leaves, dust, and other organic matter, including bird 
manure, that had been washed from the roofs of the houses. There was also 
some material that had been washed in from the ground surface through the 
covering of the cistern. Privy vaults frequently were found adjacent to the 
cisterns, and in some instances at a higher elevation than the top. The contents 
of one tube of calcium hypochlorite was sufficiet to sterilize 36 gallons of water 
taken from wells or springs or even clear river water, but cistern water invariably 
required two tubes, and in one instance three tubes were necessary." 

POSTING AND REPORTING WATER SUPPLIES IN TRAINING AND REST AREAS 

The methods adopted by the water-supply service for the collection of 
information pertaining to water supplies have been described above. It is the 
purpose here to outline the manner in which this information was made available 
to medical officers and by them brought to the attention of the enlisted men of the 
commands to which they belonged. In this connection the measures found 
suitable for putting into effect recommendations destined to improve the quality 
of water supplies in training or rest areas will also be considered. 
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In practically all instances it was possible to make a sanitary survey of the 
water supplies of new training and rest areas before the arrival of troops thereat.'* 
During the survey field notes were made on standard forms. Reports were 
worked up from these forms on returning to the laboratory concerned with the 
survey. Water points were placarded by the water-survey officer before 
leaving the area, in accordance with the findings of the sanitary survey or the 
results of bacteriological examinations, a record being kept of the number, 
location, and character of the placards for inclusion in the report. The standard 
form of report was found quite satisfactory both for field notes and for finished 
reports. It was sufficiently elastic to meet all conditions encountered, for bj' 
expanding the headings it could be used for large towns or cities, though in 
most instances it was possible to present in a one-page report all the essential 
data pertaining to the water supplies of a town. For convenience the water- 
supply reports on a given area were arranged alphabetically and with them a 
short summary was included. Three copies of these combined reports were 
furnished the zone major or billeting officer of the area concerned.''^ One copy 
was to be circulated among the various towns under his jurisdiction; a second 
copy was to be placed in the hands of the division surgeon whenever a division 
moved into the area ; the third copy was to be retained by him for file and for 
the information of advance parties. Thus, on the arrival of troops in an area, 
all necessary information concerning the water supplies was immediately 
available. The placard furnished the enlisted men an official statement as to 
the quality of the water supplies during the first few days after their arrival, and 
before routine metliods of control or inspection could be established. 

It might appear that these measures were quite sufficient; in practice, 
however, they constituted but a small part of the work involved. It was 
necessary to supplement the written reports by a personal contact with the 
medical officers; furthermore, to insure that the recommendations made in the 
reports were carried out, it was necessary in many instances to give personal 
instructions and practical demonstrations to tlie enlisted personnel.''' 

As soon, therefore, as it could be ascertained that a division, was moving 
into an area, the officer wlio had made the preliminary survey reported to the 
division surgeon for duty in connection with the examination of water supplies. 
On this second visit it proved desirable to call upon the division for an assistant 
rather than to take along an enlisted man from the laboratory. Copies of the 
water-supply reports were placed in the hands of the division sanitarj' inspector, 
the division sanitary inspector of water, and the officer in charge of the sani- 
tary squad operating in the division area. Sections of the area deserving 
special attention were pointed out; the criteria on which waters had been 
passed as good or bad were explained; attention was directed to the placarding, 
the time devoted to the survey and other features of interest. After permission 
to cooperate with the division sanitary inspector of water in improving water 
supplies had been obtained and suitable transportation had been provided, 
conferences were held with the medical officers of each town in the area or unit 
in the division.'* 

On these secondary inspections or constructive survey tours the reports on 
the towns in question were gone over carefully with the local senior medical 
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officer, and the water points in actual use were surveyed for a second time, 
wherever possible. Generally, water points were chosen by troops because of 
their convenience. Unforeseen factors of pollution, such as improperly placed 
latrines, or special local problems, sucli as a scarcity of water in a particular 
locality, were often met on this inspection.''* Under such circumstances 
rearrangements in the location of kitchens, or water sterilizing bags, often 
solved the problem, though frequently it was necessary to condemn certain 
water supplies for use for all purposes. Generally, when rain-water cisterns 
constituted the chief source of supply, arrangements were made whereby the 
levying of water could be distributed over several water points. The con- 
dition, number, and location of the water sterilizing bags were noted. Often 
bags were hung too low, thus being readily splashed with mud, or within the 
reach of dogs and other small animals; on the other hand, bags that were hung 
too high frequently contained unpalatable water due to incomplete filling with 
water and then adding the contents of a hypochlorite tube intended for a full 
bag, or to failure to empty stale water. Upturned spigots of the water steri- 
lizing bags denoted that water was being obtained by applying tlie lips directly 
to the spigots. When such a condition occurred the attention of officers 
concerned was directed to it. Where water supplies had been passed as safe 
without treatment, it was explained that this did not apply if the water had to 
be handled in any way; canteens were to be filled directly from the tap. Where 
chlorination had been recommended in the water-survey report, tests were 
made to determine the efficiency of the treatment with a special outfit provided 
for the purpose. Testing outfits and material were left with medical officers 
for distribution or for checking the efficiency of water chlorination in their 
towns. Instructions in the chlorination of water, in the care of water sterilizing 
bags, and in testing chlorinated water were given to water details. Type- 
written copies of these instructions were left with the medical officer in charge; 
in some instances these instructions were framed and placed near water steri- 
lizing bags for reference. Practical demonstrations were given on the inspec- 
tion of hypochlorite tubes, and the rules governing the rejection of defective 
tubes were stated. The importance of permanent water details was empha- 
sized, and medical officers were appraised to this by circular from the division 
surgeon's office. With the possible exception of lack of transportation on the 
part of the division sanitary inspector of water, the greatest source of difficult}' 
in the way of securing properly chlorinated water was the ever-changing per- 
sonnel of the water details. When a division sanitary inspector of water had 
suitable transportation and testing material at his disposal, and permanent 
water details were established, the failure properly to chlorinate water easily 
could be made a matter of discipline inasmuch as responsibility then could be 
fixed definitely.'^ 

During these secondary inspections by water-survey officers, particular 
attention was paid to the condition of the water placarding." As stated 
above, placards indicating the location or the quality of the water at wat€r 
points had been displayed during the preliminary survey. In few instances 
did it appear that the signs had been taken down by the civilians prior to the 
arrival of the troops, though, rarely, the too liberal use of wire in attaching a 
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sign may have proved a temptation, or else an easily translated sign such as 
"Dangerous" or "Condemned" may have been removed by the owners of 
the well or spring. Every effort was made to use signs of the same general 
appearance, and signs left by divisions that had occupied the area at an earlier 
date were seldom left in place. These signs invariably were removed by an 
incoming division, and more or less promptly were replaced by signs adorned 
with the cherished geometrical design or forest denizen. The signs put up 
by the water survey personnel of the Central Medical Department Laboratory, 
A. E. F., did not bear any distinctive emblem, and seemingly fared better for 
the omission. The free use of signs proved the most direct way of conveying 
to the enlisted men desirable information concerning their water supplies and 
of keeping that information fresh in their memory. The wording, general 
appearance, and authority for the signs, therefore, are matters of importance. 
These signs were placed in mess halls, recreation rooms, orderly rooms, and 
infirmaries, along the main streets, and, of course, on the water points them- 
selves.'" 

The size of the water signs was 10 by 20 inches for the larger signs and 5 
by 20 inches for the smaller ones. Salvaged tins furnished the material for 
them. After being thoroughly cleaned, the tins were cut to size and were 
given a coating of white paint, following which they were properly labeled. 
A list of the conventional wordings used is given below. Many of these signs 
were too long. Impromptu signs that sometimes were seen, such as "DON'T 
DRINK," represented more nearly the average enlisted man's idea of a sign.'-'' 



AMERICAN EXPEDITIONARY 

FORCES 

SAFE 

DRINKING WATER 

By order of Commanding General 



WATER 
GOOD TO DRINK 



Bv order of 



AMERICAN EXPEDITIONARY FORCES 

DO NOT DRINK 

THIS WATER 

By order of Commanding Officer 



WARNING! 

U. S. TROOPS, AMER. E. F. 

Drinking water from all .sources in this town 

must be sterilized 
Bv order of 



SOURCE OF WATER SUPPLY 
KEEP IT CLEAN 



WATER 
NOT GOOD TO DRINK 
WITHOUT TREATMENT 



TO WATER POINT 

for 
Animals, carts, and men 



WARNING! 

Do not drink from wells or springs 

Use water from Lyster bags or water 

carts 



TAKE WATER HERE 
FOR LYSTER BAGS 
AND WATER CARTS 



WARNING! 
THIS WATER IS CONDEMNED 
FOR ALL PURPOSES 
Bv order of 
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The contents of water carts in many instances were not chlorinated, the 
usual reason for not doing so being the tastes imparted to tea, coffee, soup, and 
rice whenever overchlorinated water was used.'^ Water carts that were 
placarded generally had the sign reading " DO NOT DRINK THIS WATER." 

When properly instructed and permanent water details were in operation, 
and the water points had been abundantly placarded, the use of water from 
unauthorized sources or the presence of unchlorinated water in water-sterilizing 
bags made it necessary occasionally to pass from the realm of the Medical 
Department and request appropriate action to remedy the indicated laxity in 
the matter of water discipline.''' In isolated cases this meant a request for 
disciplinary action against the offending party or a request that a guard be 
placed over a particularly dangerous water supply. In one instance it was 
requested that guards be placed over the water supplies of an entire area, 
comprising fifty-odd towns and approximately 1,000 water points. The fol- 
lowing memorandum is reproduced as a model ; '° the results were highly satis- 
factory ; 

Headquarters, — th Division, 

American Expeditionary Forces, 

January 6, 1919. 
Memorandum No. — . 
Subject: Health of the command. 

1. The spread of typhoid is increasing instead of diminishing. The situation has become 
serious and threatens to hold this division in its present area until conditions improve. 

2. In the opinion of the division surgeon, this infection of typhoid is due entirely to the 
lack of discipline in the u.se of drinking water. Stringent orders have been issued from these 
headquarters prescribing the precautions to be taken as regards the use of drinking water 
by members of this command. These orders and regulations are being willfully disregarded 
by members of certain organizations, due primarily to gross neglect on the part of organiza- 
tion commanders concerned in not enforcing standing orders. 

3. (a) Regimental and separate organizations will place a guard on all points at which 
water may be obtained; this guard will be instructed to prevent the use of such water for 
drinking purposes. 

(&) Company commanders and commanders of similar units will be held personally 
responsible (1) that a suitable number of serviceable Lyster bags are located convenienty 
for the use of the men; (2) that men found drinking water from any source other than the 
company Lyster bag be promptly court-martialed for disobedience of orders; (3) the com- 
pany commanders, in person, will supervise the chlorinating of all drinking water for their 
commands and will make daily report to this battalion or next higher commander to this 
effect. 

4. Brigade commanders will be held strictly responsible for the enforcement of this 
order throughout the organization of their command. This duty will not be considered as 
properly discharged by the mere issuance of orders on this suVjject. Personal inspections 
must be made daily by brigade commanders, in addition to inspections by officers of their 
staff, which they may direct. 

5. The commanding officers of companies and similar units will read this order, in 
person, to their respective commands, at the first retreat formation after receipt thereof, 
and at each successive retreat formation to include January 21. 

By command of Major General. 

The second water survey, therefore, constituted a check upon the accu- 
racy of the preliminary survey and, while it was intended as a means to place 
the information gathered directly before the divisional authorities concerned, 
it offered splendid opportunities for personal conferences on how the recom- 



IN THE AMERICAN EXPEDITIONARY FORCES 815 

mendations made in the report could best be put into effect.'^ Placarding 
campaigns were instituted; permanent water details were established and in*^ 
structed in their duties; uniform methods for the chlorination of water were 
niaugurated. The tests made on water-sterilizing bags gave the particular 
medical officers concrete evidence as to the efficiency of their water details. 
The inspections, instructions, and water-storili;iing tests were made generallv 
m the presence of the medical ofhcer in charge; also reports and recommenda- 
tions were made to him directly. Regimental surgeons were kept informed as 
to conditions in the various towns under their supervision, and daily reports 
on the progress of the work were made to the division surgeon through the 
division sanitary inspector.'^ 

BACTERIOLOGIC EXAMINATION OF WATER 

The interrelation of the water survey and the bacterial test are not ade- 
quately appreciated by many men called upon to pass on the potability of a 
water. For complete safety, both the sanitary survey and the bacterial exam- 
ination should be above suspicion; if either test is derogatory to the character 
of the water, the supply should not be used without treatment. A supply 
which, from a sanitary survey, is seen to be subject to pollution is not safe, 
irrespective of what the bacteriologic or other examinations may disclose. 
An analysis which shows a water to be good, coupled with a sanitary survey 
which shows that the water supply is subject to pollution, merely indicates 
that the water is safe at the time of sampling, but may become polluted under 
different weather conditions; therefore, such a water is potentially dangerous.'" 

A sanitary survey which shows the water to be good, on the other hand, is 
not sufficient evidence upon which to declare a water potable; pollution maybe 
entering from some relatively distant or invisible source. The bacteriologic 
examination will aid materially in detecting such pollution. A single favorable 
analysis is not sufficient to declare water "potable without treatment"; the 
examination must be repeated under various weather conditions. Samples 
should be taken for bacteriologic analysis particularly after heavy rainfall to 
detect pollution not apparent from the sanitary survey. Of 31 spring sup- 
plies in the American Expeditionary Forces, which by the sanitary survey 
were classified as good or very good, only 17 (54.8 per cent) passed the bacteri- 
ologic standard for potability." All of these supplies were resampled (by the 
same officer who made the .sanitary surveys and collected the first samples) 
after two days of heavy rainfall. Only 7 (22.5 per cent) of the supplies passed 
this second laboratory test. This incident illustrates very strikingly (1) the 
value of the bacteriologic test as a check on the sanitary survey, and (2) the 
necessity for sampling under varying weather conditions before a supply, with 
a good sanitary survey, may safely be passed as "potable without treat- 
ment." "> 

Where water is being treated at a central plant, and distributed throughout 
an area, it is imperative that the treatment be checked by a routine daily bacte- 
riologic analysis; interruptions in the treatment for only a few hours may often 
be detected by this test. Two such instances occurred in the American Expe- 
ditionary Forces' water supply at Dijon, France.'" The water supply of Dijon 
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was being treated with 0.07 to 0.1 parts per 1,000,000 chlorine, wliile Ameri- 
can troops were in the vicinity. B. colt was uniformly absent from 50 c. c. 
until October 26, 1918, when one out of five 10 c. c. portions was confirmed 
for B. coli. On the following day four out of five 10 c. c. samples were 
positive for B. coli, and on the 28th only one was confirmed. Although on the 
26th the water was potable, as only one tube showed B. coli and the bacterial 
count was very low (less than 10), it was considered desirable to notify the 
authorities of the finding. On the inquiry it was learned that there was a break 
in the chlorinator. Again, on April 17, 1919, a routine analysis of the tap 
sample showed two out of five 10 c. c. samples to contain B. coli. This was 
traced to an interruption in the operation of the chlorinator for only a few 
hours.'" 

The Bacterial Standard of Potability 

The bacterial count. — It is generally accepted that a water containing less 
than 100 bacteria per cubic centimeter is probably safe (if B. coli is absent); 
whereas the presence of many more than 100 bacteria per cubic centimeter 
renders the water open to suspicion. For the purpose of passing on the pota- 
bility of a water, therefore, a very reliable count may be obtained by plating 
two 1 c. c. and one yg c. c. portions of the sample in question. Incubation 
should be at 37° C. for 24 hours.'" 

B. coli content. — -The British and American bacteriologists place much 
emphasis on the presence, and particularly the number, of B. coli.^'^ If B. coli 
be present in 1 c. c. or less, it is agreed that the water is not potable. Prescott 
and Winslow state that B. coli sliould be absent from a majority of 1 c. c. 
samples. '^ This standard appears much too lenient for ground waters, but 
there does not seem to be any general agreement among water experts as 
to the significance B. coli other than what has been referred to above.'" The 
United States Treasury Department has adopted a standard for waters on 
interstate common carriers which stipulates that not more than one out of five 
10 c. c. samples shall contain B. coli as determined by at least a partial!}' 
confirmed test.'" This is a rather severe standard, although applicable to the 
type of waters for which it was presumably proposed, it may be undesirable 
for untreated well and spring supplies. It was felt in the American Expe- 
ditionary Forces that a water with a very low bacterial count (less than 10) but 
with two out of five 10 c. c. portions showing B. coli, might be considered 
potable if the sanitary survey was good and the bacterial analysis remained 
quite constant under varying weather conditions.'" Likewise, it was felt 
that water with a constant low bacterial count (less than 10) and two tubes 
showing B. coli was probably as safe as a water with only one tube showing B. 
coli but having a bacterial count of 80 to 100. The standards for potability 
employed were therefore those of the United States Treasury Department, with 
this modification: Waters from supplies which showed good sanitary surveys 
and which on repeated tests had low bacterial counts, were passed if not more 
than two out of five 10 c. c. portions contained B. coli, or its close allies." 
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Methods of Bactehiologic Examination of Water 

With slight modifications, necessitated by the conditions and the materials 
in the laboratory, the standard methods of the American Public Health Asso- 
ciation for 1917 were adhered to.'" The simplified eosin-metliylene-blue agar 
was substituted for Endo agar in the confirmatory tests. The bacterial count 
was determined as recommended by the American Public Health Association. 
For B. coil determinations, five 10 c. c, two 1 c. c, and one -j^^ c. c. portions 
were placed in lactose broth and incubated at 37° C." After 24 hours, the 
amount of gas present in each tube was recorded. Tubes showing no gas were 
replaced in the incubator for another 24 hours. At least 1 tube showing 10 
per cent or more gas was streaked on eosin-methylene-blue agar for confirma- 
tion, and one or more tubes showing less than 10 per cent were similarly con- 
firmed. Tubes streaked out were then discarded to save incubation space. 
The agar plates were incubated at the body temperature overnight and then 
recorded as follows: B. coli, where typical colonies of B. coli were present; 
B. aerogenes, when the colonies resembled B. aerogenes rather than B. coli; 
eosin-methylene-blue, when growth on the agar resembled neither B. coli nor 
B. aerogenes. A colony or two from such a plate was "fished" into lactose 
broth and incubated for 24 hours at 37° C. If no gas was formed, the record 
"colon group absent" was made. If gas was produced, the record "colon 
group present" was reported; "no growth," when no growth developed on the 
eosin-methylene-blue agar, the gas was regarded as probably due to an anaer- 
obe and not a member of the colon group, and the record "anaerobe" was 

reported. 

The Presumptive Test for B. Coli 

In dealing with untreated waters, the production of 10 per cent or more 
gas after 24 hours in lactose broth is recognized by water analysts as a very 
reliable index of the probable presence of B. coli or its close allies. '° A slower 
rate of gas production, however (less than 10 per cent in 24 hours or more than 
10 per cent in 48 hours), is regarded as an inconclusive and doubtful test. For 
chlorinated waters the presumptive test is not to be relied upon at all; con- 
firmation must be carried out.'" 

These limitations of the reliability and applicability of the presumptive 
test were not appreciated properly by many officers likely to be called upon to 
e.xamine and report on water specimens.'" It was the rather prevalent opinion 
that a small amount of gas in 24 hours was of little significance, whereas the 
production of 10 per cent or more gas in 48 hours was regarded as a good index 
of the probable presence of B. coli. As the presumptive test is often the only 
one available under campaign or field conditions, the observations on this 
reaction at the central Medical Department laboratory, A. E. F., based upon 
the examination of 1,559 specimens during the six-month period from October 
1, 1918, to April 1, 1919, and comprising waters from both treated and un- 
treated supplies from various sources, is of value." 
40081°— 26t 52 
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The presumptive test wtih untreated waters. — Confirmations were attempted 
on 1,186 tubes showing gas from untreated supplies.'" Of these, 877 contained 
gas after 24 hours, while 309 were not positive for gas production until 48 
hours' incubation. The relation of the rate of gas production to successful 
confirmation is indicated graphically below.'" 

Correlation of gas production in lactose broth in 24 and in 48 hours to successful confirmation 

[Untreated specimens] 





Confirmation •■ 


Oas in 48 hours 


Confirmation • 


Gas in 24 hours 


Positive 


Negative 


Positive 


Negative 


Less than 10 per cent 


176(91.2) 
668 (97. 7) 


17 (8. 8) 
16 (2. 3) 


Less than 10 per cent 


15 (45.5) 
201 (73.2) 


18 (54 5) 






75(26.8) 









* Figuresindicatenumberof tubes tested. Figures in parentheses show per cent. 

Considering the 877 tubes which showed gas in 24 hours, the above tabic 
indicates that of 684 true presumptive tests (10 per cent or more gas in 24 
hours), 668 (97.7 per cent) were confirmed, whereas of the 193 doubtful pre- 
sumptive tests (few showed as much as 5 per cent gas), 176 (91.2 per cent) were 
confirmed for B. coli or other members of the colon aerogenes group. '" 

Gas was absent in 24 hours, but present in 48 hours in 309 tubes. Of 
these, 276 had 10 per cent or more gas with 201 (73.2 per cent) confirmed. 
Among the 33 tubes showing only a small amount of gas in 48 hours, 15 (45.5 
per cent) were positive for coli-like forms.'" 

Thus a small amount of gas in 24 hours is seemingly a more reliable index 
of the probable presence of B. coli than is 10 per cent or more gas in 48 hours. 
The rate of gas production appears to be more significant than the quantity of 
gas produced.'" 

The presumptive test unth chlorinated waters. — Confirmations were attempted 
on 87 gas tubes from water sterilizing bag specimens which had been treated 
with about 0.3 part per 1,000,000 excess chlorine, and upon 167 tubes from rou- 
tine tap samples which had been treated with very small fjuantities of chlorine 
(0.07 to 0.1 part per 1,000,000).'" 

The relation of the rate of gas production to successful confirmation among 
the 254 gas tubes from chlorinated water specimens is indicated below." 

Correlation of gas production in lactose broth in 24 and 4S hours to successful confirmation 

[Chlorinated specimens] 
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* Figures indicate number of tubes tested. Figures in parentheses show per cent. 
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Of the 57 tubes which were positive for the presumptive test, only 25 (44 
per cent) were confirmed, and among tlie 15 tubes wliich showed only a small 
quantity of gas in 24 hours, but 3 (20 per cent) contained coli-like organisms.'* 

Gas production in 48 hours (24 hours negative) is extremely unreliable, 
almost negligible, as an index of B. coli with chlorinated waters.'" None of 26 
tubes which had a small amount of gas were confirmed, while among 156 
instances where 10 per cent or more gas was present only 10 (6.4 per cent) were 
found to contain B. coli or similar forms on further tests. 

Experience with the presumptive test in the central Medical Department 
laboratory, A. It). F., may be summarized as follows: '° 1. The positive presump- 
tive test (10 per cent or more gas in 24 hours) is a very reliable index of the 
probable presence of B. coli when examining untreated waters, but it is not to 
be depended upon in testing chlorinated waters. Of samples of untreated 
water, 97.7 per cent, and of chlorinated samples 44 per cent, showing gas were 
confirmed. 2. The doubtful presumptive test (less than 10 per cent in 24 hours 
or more than 10 per cent in 48 hours when 24 hours is negative) is a fair index 
of the probable presence of B. coli in untreated waters, but is practically negli- 
gible as concerning chlorinated samples. Seventy-five and nine-tenths per cent 
of tubes from untreated and only 7.6 per cent of those from chlorinated speci- 
mens giving a doubtful presumptive test were successfully confirmed. 3. A 
small amount of gas in 24 hours is a more reliable index of the probable presence 
of B. coli than 10 per cent or more gas in 48 hours (24 hours negative). With 
untreated specimens, 91.2 per cent of the former, and 73.2 per cent of the 
latter, were confirmed. The rate of gas formation is more significant than the 
total volume of gas produced, as a presumptive test. 

THE PARTIALLY CONFIRMED TEST 

For confirming the presumptive test, the simplified eosin-methylene-blue 
agar was employed in the central Medical Department laboratory, A. E. F., 
in place of Endo agar because of its ease of preparation and its greater stability.'" 
This medium also differentiates B. coli from B. aerogenes in a large proportion 
of strains.'" 

To determine the reliability of the presumptive differentiation of B. coli 
from B. aerogenes on the eosin-methylene-blue agar, 153 colonies were trans- 
planted from routine confirmatory plates. These were designated provision- 
ally as B. coli or B. aerogenes and later identified more completely. Of 87 
supposedly B. coli, 82 (94.2 per cent) were confirmed; of 55 designated as B. 
aerogenes, 47 (85.5 per cent) were such; and of all strains regarded as question- 
able, but probably B. aerogenes, 8 (72.7 per cent) were correctly recorded.'" 
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CHAPTER VIII 

DISPOSAL OF WASTES 

For purposes of description, the disposal of wastes in the American Expe- 
ditionary Forces will be considered under two general headings: Solids and 

liquids. 

DISPOSAL OF SOLIDS 

EXCRETA 
PIT LATRINES 

From the time of the epochal investigation of the medical board, consist- 
ing of Reed, Vaughan, and Shakespeare,' appointed to determine the causes 
of the typhoid fever epidemics which decimated our camps in 1898, the neces- 
sity for the effectual disposal of excreta to avoid the enteric group of diseases in 
our permanent and semipermanent camps has been thoroughly appreciated. 
During the time which intervened between the publication of the report of 
this board, in 1904, and our entrance into the World War, investigations were 
conducted by members of the Medical Department whose purpose was to 
devise methods of effective excreta disposal, in the absence of an adequate 
sewerage system. Such methods devised included disposal by a modified 
water-carriage system — the sanitary trough latrine which was adopted by 
the War Department in 1908,^ and subsequent thereto various methods of 
disposal by incineration. Though these methods of disposal by modified 
water carriage and by incineration were satisfactory from a disease prevention 
viewpoint, their cumbersomeness, which was necessary to their effectiveness, 
militated against their general use by us. In consequence of the lack of suita- 
ble and practicable means (from the Army standpoint) for otherwise disposing 
of excreta in permanent and semipermanent camps where there was an ab- 
sence of a sewerage system, the War Department, in 1916, adopted the pit 
latrine, covered by a fly-proof latrine box, as the standard method of excreta 
disposal.' 

The problem of making pit latrines fly-proof, as well as preventing the 
propagation of flies witnin them, was investigated by a number of our medical 
officers during the decade immediately preceding our entrance into the World 
War. These investigations looked to the provision of a fly-proof latrine box, 
and suitable fly repellants for application to the interior of the latrine. Several 
types of latrine boxes were advocated. W^ith the following desiderata in 
mind, Havard devised a knock-down latrine box,' which, slightlj- modified, as 
will be explained, by other of our medical officers, was adopted by the War 
Department for standard use:^ Latrine boxes should be designed according to 
uniform standards so that they may readily be constructed wherever needed. 
They should be light and portable, yet strong and tight-jointed so as to endure 
rough handling and exclude flies. The seat holes must be provided with self- 
closing lids so that they may never be left open, and also to prevent men from 
squatting on the seat instead of sitting down while defecating. 
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The latrine box devised by Havard and as described by him,* is 10 feet 
6 inches long, 16 inches high and 3 feet 8 inches wide at the bottom, thus being 
adequately wide to cover a pit whose lesser dimension is 3 feet. The front 
and rear walls of the box have an outward slant of 4 inches from top to bottom, 
and are locked together by the two end pieces and two traverses. The top 
of the box, consisting of two longitudinal halves, is simply placed on the walls, 
being held in place by means of blocks. Each longitudinal half of the top is 
perforated by three holes whose positions alternate with the holes of the oppo- 
site half. Each hole is covered with a strong hinged lid which can be raised 
to an angle of 60° only, thus making it self-closing and preventing standing 
on the box. The top was planned to be loosely attached purposely not only 
to facilitate the knock-down quality of the box but also to permit ready access 
to and an adequate inspection of the interior of the pit to disinfect its contents. 
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Fig. 72.— Standard United States .\rmy latrine box 

This knock-down type of box never has been tested on a sufficient scale 
to determine what its real merits in the field may be, or how it could be per- 
fected;" on the contrary, the majority of military hygienists seemed to favor 
a sohd, nailed-together box, with a single row of holes. One of this type, 
devised by Straub,' was used in the San Antonio camps, in 1911, with very 
satisfactory results." The box devised by Straub is 10 feet long and contains 
5 holes. It is made of tongue-and-groove lumber and is designed to cover a 
pit 2 feet from front to rear. Instead of having a sloping front like Havard's 
box, its front is vertical, though its back wall slopes out backward, thus in- 
creasing the bottom front-to-rear measurements to 30 inches. The seat holes 
are circular, having a diameter of 9 inches, and each is covered by a solid lid 
12 inches wide, reinforced by 2 battens, 1 by 2 inches, to prevent warping, 
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and to which the hinges are fastened. To prevent the lids from being raised 
to a right angle, as well as to cause them to fall back into place automatically, 
longitudinal strips, 1 by 2 inches, are placed along their rear edges. 

Lyster, in 1912, proposed a box which was similar to but differed from 
the Havard and the Straub box in several particulars, the principal of which 
was its smaller size for purposes of portability.' It possesses an added feature, 
however, which is an improvement on the Straub modification of the Havard 
box: A piece of tin, 8 by 10 inches, is fastened by its upper edge to the inside of 
the front wall, opposite each seat, and so placed at an angle as to deflect the 
urine projected against it clear into the pit, thus obviating a urine soakage of 
the front wall of the box, and likewise its seepage out from beneath the front 
wall. 

In 1916, when the War Department standardized the method of disposal 
of excreta,' where a water-carriage system was not feasible, in permanent or 
semipermanent camps, the use of the Havard box over a pit latrine was directed. 
However, the latrine box adopted by the Quartermaster Corps, whose respon- 
sibility it was to supply the boxes when needed, comprised features common 
to the separate boxes proposed by Havard, Straub, and Lyster," as shown in 
Figure 72. 

For the treatment of the interior of pit latrines, daily disinfection by fire 
was required in our Army until 1917, by means of burning it out with crude 
oil and hay, the proportion of these being 1 gallon of crude oil and 15 pounds 
of hay.' The effectual firing of pit latrines, when their number was large, was 
found to be costly in time, work, and material; this led to a search for a satis- 
factory substitute. Such a substitute proved to be mixture of kerosene and 
lampblack or crude oil and bone black, which, when sprayed on the whole of 
the interior of the latrine and its box covering, acts as a deterrent to flies.'" 
Special Regulations No. 28, promulgated in 1917, required the practice of burn- 
ing out latrine pits, as described above, or the application of the lampblack or 
bone-black mi.xture. 

In the American Expeditionary Forces, inasmuch as it was impossible to 
procure either sufficient lumber to construct Havard boxes or crude oil for 
spraying or for burning out pit latrines, General Orders, No. 12, H. A. E. F., 
July 12, 1917, directed the following procedure regarding latrines: 

A pit of the usual depth and width will be prepared, the length depending on the number 
of men expected to use it. A tight-fitting board cover will be constructed resting flush with 
the surface of the ground. This cover is to have movable sections, 8 inches wide and 2 feet 
apart, running crosswise with the trench. Each of the openings thus provided is to all 
intents and purposes a straddle trench. Cresol is obtainable and may be used in a dilution 
of 1 part to 5 of water to scrub pit covers and to spray the inside of the trench. 

This type of latrine (fig. 73) was found to be generally satisfactory for 
camp use by our relatively few troops in France in the summer of 1917, and 
the continuance of its use was directed in general orders." 

There was not an absence of adverse criticism of such a type of latrine 
however. The division surgeon, 1st Division, reporting on its use in that 
division on August 16, 1917, stated that converting a trench into a fly-proof 
pit by boards at right angles to the length of such trench, with a handled loose 
board for removal, when used as a privy in the squatting position was in practice 
a failure." 
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These pits are not covered |slieUereci] and the boards are swelled by rain and no longer 
fit in place; for this reason, and through complete disregard of orders to replace the boards 
after defecation, as well as the losing of the boards by their falling into the pits, these trenches 
are in practice open to pragjically all the objections of open pits condemned by every army. 
But the real danger of contact infections at these privies seems to be as great as from flies. 
A squatting latrine means sooner or later soiling the edges of the opening, particularly at 
night, soiling the loose board itself, and even soiling the handle. These handles should be 
necessarily replaced by upright poles, about 4 or 5 feet long, to avoid soiling the hands on a 
short handle, for the time being, but the fact remains that the model at jiresent used is ex- 
tremely dangerous, particularly from the fact that the men'.s feet get soiled from their com- 
panions' fecal soiling. These shoes, soiled and infected as they are, are handled, the hands 
are thus infected, and food and mouth itself receive dangerous contamination. Aside from 
the manifest necessity of stimulating the soldiers' sanitary sense by providing him a clean 
and orderly privy, well protected from rain, and with a broken-stone walk where necessary 
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Fig. 74. — Flush latrine cover as used in the 1st Division, .\. E. F. In this type of latrine the man removes the 
loose board by its handle and straddles the opening, later replacing the board 

for approach, and a broad cement or stone implacement to avoid tracking an immense 
amount of mud thereto, the construction of approved and tried latrines, sanctioned by the 
excellent results obtained therefrom on the Mexican border, is imperative, and is to-day 
the greatest sanitary necessity in the command. 

On the other hand, in his final report of the Medical Department activities, 
1st Division, A. E. F., the surgeon of that division stated that the French type 
covers in pit latrines, when properly cared for, gave satisfaction, and that it 
possessed several advantages over the Havard box. It was more easily kept 
clean and was not a source of danger from a vermin or skin disease standpoint; 
besides, requiring less lumber, it was especially useful where lumber was scarce, 
as was the case in France.'^ 
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In April, 1918, the chief surgeon, A. E. F., reported that the type of pit 
latrine, the use of which was being required, where practicable, by General 
Orders, No. 12, H. A. E. F., 1917, was highly objectionable and often a dis- 
gusting arrangement because of the absence of a suitable latrine box and 
adequate means of disinfection; also, he recommended to the chief quarter- 
master, A. E. F., that at all permanent camps, depots, etc., as well as at hospi- 
tals, acceptable destructors, such as the Horsfall, be installed, while at tempo- 
rary camps and at the front improvised incinerators be used.'^ 

Despite the reported objections to the pit latrine, as it was necessary to 
use it in the American Expeditionary Forces, main reliance upon it was forced, 
due to the fact that sewerage systems could not be installed universally, nor 
could sufficient material be procured to permit the practice of feces destruction, 
except at certain of our hospitals. "" 

To eliminate some of the objectionable features of the somewhat crude 
model of latrine cover specified in General Orders No. 12, H. A. E. F., 1917, 
the chief surgeon, A. E. F., advised medical officers to hinge the hole flaps, 
and to provide a back stop for them,^" as shown in Figure 75, and whenever 
sufficient lumber was obtainable, the premise being that a pit latrine had to be 
resorted to, the construction and use of the latrine box, shown in Figure 76, 
which was really a modified Havard box, was advised.'^ 

In the trenches the bucket type of latrine was used largely by the French," 
whose sectors some of our divisions occupied for training purposes during the 
period of stabilized warfare in 1917-18. 

Such was not the case, however, when one of our divisions assumed inde- 
pendent occupancy of a sector formerly held by the French. Latrine buckets, 
necessarily, were removed by the organization to which they belonged; conse- 
quently, when, as for example, the 42d Division relieved the French 28th 
Division in the Baccarat sector, March 30-31, 1918, there were no latrines 
whatever for our men, the result being, for a time, the inevitable pollution of 
communicating trenches or abandoned strong points. To remedy this condi- 
tion, pits were dug wherever possible, or bucket latrines were constructed, the 
contents of which were emptied at night into two pits at the rear. Our pre- 
scribed system was to use latrine buckets only when deep-pit latrines could not 
be constructed.'" 

Latrines in trenches were to be located in offshoots therefrom, usually not 
more than 50 meters away, and in a place convenient for the men for whom they 
were intended. They were not to be located in dugouts, except in very large 
ones, where special provision had been made for ventilation (see fig. 14); nor 
were they to be located near points which were likely to draw fire." 

The board covering, as prescribed in General Orders, No. 12, H. A. E. F., 
1917, was the usual form, though, for officers, the Havard box was prescribed 
(figs. 77 and 78). 

Other types of fly-proof pit latrines, the use of which was suggested by the 
division of sanitation, chief surgeon's office, A. E. F., are shown in Figures 79 
and 80, which are self-explanatory. 
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STRADDLE TRENCHES 

Our field service regulations, in effect at the time of our entrance into the 
World War, required that when troops occupied a camp for one night only, 
"straddle," or shallow trenches would be used, the excrement at all times to be 
covered with a layer of earth. ^^ When crude oil was obtainable the same treat- 
ment of the contents of the shallow trenches as for deep trenches was advised;^' 
that is to say, these trenches either were to be burned out or their contents 
sprayed with crude oil. 
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Fig. 77. — Deep latrine, box-seat type 

In the American Expeditionary Forces, use of such a trench was made by 
our combat troops when bivouacking during marches, as in maneuvers, or when 
changing locations. In so far as marching for the purpose of changing the posi- 
tions of our combat divisions in the front line is concerned, this was largely not 
true, since the element of time was so important in nearly all the operations in 
which our divisions engaged that means for transporting the troops from place 
to place were used. In theory each soldier was supposed to at least obey the 
Mosaic law, as to covering his excreta, even at the front, when engaged in open 
warfare, and where it was impracticable to establish trench latrines for them. 
This implied, of course, a high degree of discipline on the part of the troops. 
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Such, however, was not the case among many of our new troops arriving in 
France in the late spring of 1918, at a time when defaults in sanitary rules poten- 
tiallj' would lead to a harvest of sickness and death during the rapidly approach- 
ing Hy season ; nor is the condition to be wondered at. 

The division surgeon, 3d Division, A. E. F., in reporting upon the disposal 
of excreta in that division when it was on the Marne in July, 1918, ^^ stated that 
though latrines were provided, men relatively new to the service, and exposed 
to danger and hardships, would relieve themselves in the near-by woods rather 
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Fig. 78.— Deep latrine, straddle type 

than visit a latrine. Besides, latrines in the woods were not easily discoverable 
by the men at night, when no lights could be used; consequently, there was an 
inevitable defiling of the ground. Likewise, in the whole of the First Army, 
A. E. F., on its various fields of combat, a similar situation existed.^' Sanitary 
officers of this army refrained from making recommendations as to excreta 
disposal that common sense declared impractical, and confined themselves to 
seeing that the combatant line was supplied with good water and hot food; 
however, they insisted, and with good success, that labor troops and reserves 
police the areas when this duty did not interfere with the more important one of 
supply.^"' 

PAIL SYSTEM 

In many places in France the use of deep-pit latrines was impracticable. 
The ground water was too high, there was danger of polluting the water supply, 
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the subsurface stratum was iiuporvious, or, as when troops were hilleted in 
some towns wliere there was objection to the construction of ])it hitrines.-^ 
In the al)sence of a water-carriage system of excreta disposal, the above con- 
ditions necessitated the use of pails, the ultimate disposal of their contents 
l)eing accomplished either by burial or by incineration. 

Paii- System in the Trenches 

Mention was made above of the fact that in the trenches the pail system 
of excreta disposal was used by us to some extent. It was not the purpose, 
however, to follow this method of excreta disposal in trendies excej)! wliere 
l)it latrines were impractical in view of the fact that pi\l\s were unol)tainal)le 
in adequate number for the purpose. ^^ 

The location of the bucket latrine, when used in the trenches, was the same 
as for the pit latrine (see p. 826). The buckets were to be j)laced in an excava- 
tion from which they could be removed easily for routine emptying, and were 
to have a suitable seat cover. Because incineration was obviously impossible, 
the pail system when used in the trenches necessitated a burial of the pail 
contents in the rear of tlie trenches.-" 

Pail System in the Services of Supply 

In the Services of Supply the pail system was extensively used, more 
especially at hospitals and at other places where pit latrines, for various reasons, 
could not be constructed. During tlie winter 1917-18, the ultimate disposal 
of excreta by this system was highly unsatisfactory. Sanitary reports, es- 
pecially from base sections, recorded in detail the difficulties in maintaining a 
semblance of ordinary cleanliness in operating the pail system of disjiosal of 
feces in many of our camps.-' The defects in the system at that time were 
due to the absence of incinerators,^' and to conditions without our control; 
that is to say, in all instances the emj)tying of the pails and the ultimate dis]iosal 
of feces were in the hands of local contractors who would not subscril)e to our 
sanitary standards.-' Subsequently, the pail system was largel}- discontinued 
in favor of the pit latrines, except, as has been stated, at ])laces where it was 
impracticable to make use of pit latrines, and at hospitals which did not have 
a sewerage system. -° 

At Camp Pontanezen, Brest, an ingenious and very effective modificaticm 
of the pail system of feces disposal was devised.-'" During 1918-19 Camp 
Pontanezen developed from a simple rest camp, with a capacity of about 8,000 
transient troops, to an embarkation camj) sufficiently large to contain 7."). 000 
men. One of the imj)rovements of the larger cam]) was a narrow-guage railway 
wliich had been ccmstructed so as to connect kitchens and storehouses through- 
out the camp. In April. 1919, advantage was taken of this railway to use an 
improvised type of latrine which was designated "the barrel railway type 
latrine." A building was constructed with its floor sufficiently high to permit 
extending a track beneath it on which a metal dump car could be rolled. Be- 
neatli the latrine seats, barrels were placed so as to revolve on their long axes. 
From each barrel a segment of staves had been removed, thus making a hop])er 
of it which, in its normal position beneath the latrine seat, would receive 
40081°— 2Ct 53 
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excreta, and wlicn turned over, at the proper time, would empty its contents 
into the railway car on the track beneath. A permanently detailed (i;roup of 
men cared for these latrines, dumping the contents from the barrels into the 
railway cars when necessary. The barrels when emptied were sprayed with 
crude oil and turned back to their proper positions. The contents of the car 
likewise were sprayed with crude oil, and its cover was secm-ely fastened to 
insure against spilling the contents while the car was in transit to the place 
wliicli had been selected for the burial of the excreta in pits. When the car liad 
been emptied it was then thoroughly cleaned by means of live steam. The 
excreta which had been dumped in tlie pit was promptly covered witli eartli. 




Fii;. S4.— Hiiihvay-latrine building, Camp Pontanezen, Brest 

The complete operation of excreta disposal thus described took place dailv 
bctween midnight and dawn. 

INCINERATION OF EXCRETA 

The original plan for all hospitals, both 300-bed and 1,000-bed capacity, 
in the American Expeditionary Forces provided for sewerage systems.'" Since 
this plan was considered by the Department of Construction and Forestry, 
A. E. F., as being too elaborate for the hospitals,^^ other means of excreta dis- 
posal were adopted for them. Early in 1918, the Engineer Department, A. 
E. F., cooperating with the Medical Department, A. E. F., selected the pail 
system, for collection of excreta, and the Horsfall incinerator in wliich the 
excreta could be destroyed for excreta disposal in hospitals not liaving a 
sewerage system .=* 



838 



SANITATION 



This pail system for collection, and in connection therewith the Horsfall 
destructor, had been used satisfactorily by the British for some time prior to 
1917.-* The practice in the British Army was to utilize 10 buckets of 60 pounds 
capacity each for a battalion whose strength was 1,000 men.'^ Since it was 
necessary to utilize some material to absorb the fluid portion of each bucket 
for proper incineration, the ratio of fluids being as 5 is to 1 , sawdust, or other 
absorbent was used in the proportion of 19 pounds to 100 of the fluid. It was 
found that 330 pounds of fuel were required to incinerate completely the 500 
pounds of liquid daily excreted by 1,000 men, and since the normal combustible 
refuse from an organization of tliis strength averaged 1,500 pounds per diem, 
the unit was self-supporting in its incineration. 






Fio. 85. — Inti'rior of railway latriue, Gamp Fontanezen, Brest 

Various forms of closed incinerators were made use of in the destruction 
of excreta. The type selected for the hospitals of the American Expeditionary 
Forces, however, was the Horsfall destructor.^* This appliance depended for 
its efficiency upon a baffle plate which was suspended from the juncture of the 
bottom of the chimney and the furnace proper. With a red-hot fire in opera- 
tion, the fumes from excreta deposited upon it, impinge upon the baffle plate and 
are reverberated to the fire, thus being oxidized before escaping inodoroush' 
through the bottom of the chimney. Because of an air space of one-half inch 
between the iron walls and their fire-brick lining, it is possible to attain a 
temperature well over 500° F., which is the minimum eflective flue tempera- 
ture.^ 
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Since the Horsfall destructors were especially made appliances which it 
was necessary to purchase in England, the supply of these did not keep pace 
with hospital construction;^* and to meet the demand improvised incinerators 
were advised, such as are shown in Figures 88 to 92, pending the installation 
of the Horsfall type. 

A necessary adjunct to the destruction of excreta by incineration was a 
l)uilding where the destructor was placed, the separation of fluid from solid 
portions of the excreta could be effected, and where the proper mixing of the 
feces with the combustible material could be made as a preliminary to incinera- 
tion. Two types of feces destructor buildings were used 
in our overseas liospitals.^" One, the earlier type, con- 
sisted of a shed 12 by 50 feet, in which there were five 
7-foot compartments and space at one end for the 
destructor (fig. 93). In the compartment, or bin, 
indicated as the separating bin, there were two funnel- 
shaped separators in which the liquid portion of the 
excreta was drained from the solid by passing through 
holes in the bottom of the separator. This type of 
destructor shed, after being installed in some of the 
hospitals, was considered needlessly large and subse- 
quent destructors sheds measured only 8 by 18 feet. 
One end of the smaller shed con- 
tained the destructor; the other 
end, where the separator was 
located, was open on three sides 
(fig. 94). 

Operation of the Pail System of 
Excreta Disposal by Incineration 

The bucket type of latrine was 
required to be made flyproof.' 
This was accomplished by making 
seats with self-closing lids, and by 
completely inclosing the buckets 

beneath the seats (fig. 95). The F-'-Sfi-Showing principle of Horsfall destructor (I.ole.n) 

buckets were removed, when necessary, but never less frequently than once 
daily, through a snugly fitting hinged door at the back of the latrine. 

Feces, when allowed to become urine soaked in latrine pails are softened, 
thus increasing the difficulties of separation necessary to incineration, and 
tending to clog the urine soakage pit. To obviate this, the chief surgeon, 
A. E. F., advised suspending within the latrine bucket a discarded hand basin 
or shallow pan which had been perforated by numerous nail holes,^' as shown in 
Figure 96. 

When the buckets were removed from the latrines, and were taken to the 
destructor shed their contents were emptied, in practicable quantities, into the 
separator in which previously had been placed loose inflammable camp refuse 
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Fici. ST.— Ilorsfall feces destructor, Base Hospital No. 68, December 31, 1918 
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fine coal, or straw, to facilitate incineration. After the liquid had dniined 
from the excreta the separator was lifted by means of its handles and its con- 
tents were dumped into the destructor which previously had been prepared for 
this, as will be explained shortly. 

When buckets were delivered to the destructor more rapidly than their 
contents could be separated and incinerated, they were to be kept covered 
until opportunity afforded for treating their contents. After the buckets had 
been emptied they were to be rinsed and then washed in a tub of 10 per cent 
cresol solution, a brush on a 2-foot handle being used for the purpose. The 
outside of the bucket was to be polished with kerosene and sand. Upon its 
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return to the latrine each bucket was to have placed in it a small quantity of 
cresol solution. 

In the operation of the destructor it was necessary to have a good fire extend- 
ing to the baffle plates. For this purpose coal was found to be best in the 
absence of a good quality of camp refuse. Camp refuse was now to be added in 
small quantities, following which the contents of the separator, prepared as 
described above, were to be added carefully and slowly. Shortly after the 
first hopper of excreta had been added to the fire another hopper load was to 
be added, the interval of time varying with the heat of the fire. Between these 
charges of separator contents, the fire was to be encouraged by means of camp 
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Fill. i)3.— Detachment latrine. Base Hospital No. 68, December 31, 1918 
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refuse, whose purpose also was to maintain the body of the fire. In addition 
careful stoking was to be observed. 

The operation of the smokeless tj^pe of feces destructor in the hospitals of 
the American Expeditionary Forces was not conducted without much difliculty, 
especially during the first few months following its installation.'^ 'I'lie dilli- 
culties met with were not incident to a faultiness of the system, but to inexperi- 
ence of the sanitary squatis detailed to operate the destructors. To overcome 
such difficulties in operation as it was possible to do, the chief surgeon, A. E. F., 
sent a member of the Medical Department, who had gainetl experience in tliis 
connection in one of our hospitals serving with the British Expeditionary 
Forces, from hospital to hospital to demonstrate the practicability of excreta 
disposal by means of the desti'uctor.^' 

It would be appropi'iatehere to describe the soakagc pit which was so essential 
a part of the feces destructor plants operated at our hospitals. This, however, 
will be considered later under the subject of disposal of fluids. 

WATER-CLOSET SYSTEM OF DISPOSAL OF EXCRETA 

Many permanent buildings in France 
were used for various purposes of the ,f,^ r tC j) a wire 

American Expeditionary Forces. The i^" ^^=:^ supports 

buildings so used comprised barracks, 

school buildings, and hotels, which con- l^ls^^/^^l^/ ^standard 

taincd toilet facilities presumably ade- 
quate for their designed purposes, though ,„ J, J*- 1 'pERFORATtO 
obviously these facilities, especially in 1 S ^^"^ / &**"* 
hotels and schools, never could be 
sufficient for our needs, especially as 

regards hospitals. These water-closets j.,„ «(;._i,„p„,.i,^7;^es separator for latrines, 
obtained in various degrees of satis- The suspended separator can he made of discarded 
faction. Thus in the town of Cliatel •-'^>". P;>". °>- sh«t of iron, and the perforations 

made with nail and haininer or with drill 

Guyon there was a very modern septic 

tank in which the sewage from the various hotel buildings converted to 
hospital purposes for Base Hospital No. 20, A. E. F., emptied. With a recon- 
ditioning and amplification of the water-closet facilities, the system at tliis 
hospital was reported to have operated satisfactorily.^" On the other liand. 
smaller buildings generally, and this is especially true of the houses usctl as 
billets in the smaller towns where there was no general sewerage-disposal 
system, had cesspools beneath them. In such houses the toilets connected with 
the cesspools by means of a vertical, untrapped pipe, a plunger usually letting 
the concave bottom of the toilet fall and coincidently releasing a trickle of 
water which inadecjuately flushed the toilet. With the cup-sliaped bottom thus 
open there was a direct communication possible between the cesspool and the 
room in which the toilet was located. Frecjuently, the condition was much 
more primitive. As described by Lelean, the toilets had no water flush and 
when full their contents had to be pu.shed down by means of a stick, a little 
water being poured in from a can kept near by." Emptying the cesspools was 
a municipal function.^" \Mien the cesspool was full the house owner reported 
40081°— 26t 54 
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that fact to the city authorities, whereupon an excavating apparatus, as soon 
as it conveniently could, pumped out the contents. In the height of the war 
when towns such as Tours were overpopulated, and other demands prevented 
maintaining sanitary appliances in an adequate number, such removal of cess- 
pool contents necessarily could not he prompt and frequently there was an 
inevitahle overflow before the excavation could he efl'ected. 

With the necessity existing for resorting to so many expedients in the dis- 
l)osal of excreta, it is not surprising to find record of use being made of the old 
Heed trough system in at least one instance in the American Expeditionary 
Forces. In the area occupied by tlie First Depot Division, A. E. F., at St. 
Aignan, because it was impossible to dig pit latrines in the towns in which troops 
of the division were billeted, cans and buckets generally were used as receptacles 
for excreta, these being emptied in a selected burial place daily.*' As an im- 
])rovement to this crude system, the 116th Supply Train constructed a large 
latrine measuring 80 feet in length by 20 feet in width. Running lengthwise 
on each side was a row of 35 latrine seats, beneath which was an iron trough. 
The concrete floor of the latrine had a pitch of 1 inch to 10 feet; the incline 
of the iron trough was 2 feet. For flushing purposes, an inlet pipe was connected 
to the upper end of each trough and at 8 feet distance therefrom floodgates 
were placed so as to permit the formation of a reservoir. This mechanism did 
not operate mechanically, consecjuently the attendance of an orderly was 
constantly necessary. The contents of the troughs discharged into a concrete 
septic tank, constructed adjacent to the latrine. The effluent from the septic 
tank overflowed into a near-by sump whence the fluid was removed from time 
to time by an odorless excavating wagon of French make. This latrine is 
reported as affording a sanitary method of feces disposal, and despite the fact 
that considerable transportation was necessary for disposing of the liquid 
contents of the sump, the amount of water used was only slightly in excess of 
the volume under the can method of disposal. 

Excavator Wagons for Sewage Disposal 

Two principal conditions existed at A-arious places in the American Exi)edi- 
tionary Forces which militated against the local disposal of excreta. One of 
these was the necessity for constructing pit latrines in a camp whose area was 
limited but whose population was large, thus preventing the constant redigging of 
pits. Such a place was Camp Pontanczen, Brest, where large pit latrines, meas- 
uring 20 feet long, 7 feet wide, and 12 feet deep, were dug.'" In the spring of 
1919, these large pit latrines numbered 224, 71 of which were cement lined. 
In effect these pits were cesspools whose contents, for reasons already stated, 
were removed from time to time, as the necessity arose. 

One other reason for having to remove the contents of pit latrines or 
sumps was not because there was inadequate space for replacement of the 
latrines or sumps, but rather the fact that some of the activities of the Ameri- 
can Expeditionary Forces existed at places where the soil was impervious and 
consequently would not take care of the liquid portions of excreta. Such 
places were the hospital centers at Beaune " and at Allerey." Here, it will 
be recalled, disposal of excreta was by means of incineration. However the 
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liquid ])ortions of the excreta pails were drained from the solids prior to 
incineration. Ordinarily, soakage pits were used for tliis purpose, but when no 
soakage would take place the use of excavator wagons was necessitated, 
the ultimate disposal of the licjuid thus removed taking place at a distance. 

Several kinds of excavator wagons were utilized. Some had been made 
especially for the purpose and were purchased in the open market: others were 
improvised. A manufactured type was used at the 1st Depot Division, St. 
Aignan, in 1918, which comprised a tank, of 450 gallons capacity, on a horse- 
drawn vehicle, and a wagon-drawn gasoline engine.^^ Ready-made excavators 
were difficult to obtain abroad, consequently improvisations were made by 
the Engineer Department, A. E. F., as follows:^'* A 600-gallon water tank 
was mounted on an escort wagon, the suction portion of the apparatus con- 
sisting of a bilge force pump whose suction and discharge openings were -1 inches. 

These horse-drawn apparatus when full were found impracticable, how- 
ever, especially when hauls of any length were to be made,^'' because of the 
difficulty in obtaining suitable horses for the purpose, a solution being found 
in placing the tank on a motor truck. 

MANURE 

At the time we entered the World War two methods obtained for disposing 
of manure in our Army camps.'"' Both methods, however, necessitated the 
daUy removal of manure from picket lines, which were to be kept broom-swept. 
After its removal from the picket lines and from camps, the manure was to be 
either destroyed by incineration or otherwise satisfactorily disposed of, as, for 
example, by sale to civilians for use as fertilizer. In France, manure is so 
highly prized by the farmers that no difficulty was experienced in the American 
Expeditionary Forces in getting them to remove it from our camps, when the 
amount of manure was not excessive and when it was practicable to do so as 
in the provincial districts in the Services of Supply." The manure thus taken 
by farmers was generally not purchased by them; in fact, general orders, G. H. 
Q., A. E. F., prescribed that manure from our animals, when the troops to 
which they pertained were billeted in French villages, was to be removed 
from the picket lines and placed in a suitable locality clear of the villages for the 
use of the inhabitants. *^ 

At some of our camps in the American Expeditionary Forces, for example, 
Camp Coetquidan,^° because of the large number of animals there the manure 
collected so rapidly as to make its removal from camp by wagons or trucks 
impracticable. Here the compost system, which had been followed success- 
fully in the Panama Canal Zone, several years previously,^" was adopted. 
The British Expeditionary Forces at Abbeville and at Rouen built piles of 
manure 30 feet in height, covering several acres of ground."^' Their main reliance 
to prevent fly breeding by so piling the manure was on the prompt removal 
of all manure from picket lines to the dump; neat packing and pounding in 
place by means of the flat side of a shovel each day's deposit on the pile; the 
sloping of the sides and top of the pile so as to shed water reailily to a marginal 
gutter leading to a suitable cesspool or natural drainage channel; clearing up 
the margin of the pile after each day's work. At Rouen, larva traps were used 
systematically.^' These traps were made of gasoline tins containing nail holes 
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in tlie sides from 1 inch above the bottoms to the tops of the cans. These 
perforated cans, containing an inch of water, then were sunk level with the 
manure surface of the recently packed pile. Also, crude screen of burlap 
bagging were used, stretched on posts that had been driven either into the 
manure pile or at its sides. The bagging, being wet down several times each 
day with a solution of arsenite of soda, attracted by its moisture recently 
hatched flies which thus were killed by the arsenite. 

Where it was necessary or desirable to destroy manure by incineration 
use was made of such improvised incinerators as are shown in Figures 99 and 100. 

GARBAGE 

In the summer of 1917, prior to the time when the question of tonnage 
in its relationship to the American Expeditionary Forces reached paramount 
importance, incineration of garbage was adopted as the standard method to 
be pursued there. °^ For the purpose, the use of square brick incinerators 
whose inside dimensions were approximately 4 feet square, was directed 
(fig. 101). Such an incinerator was to dispose of the garbage of 1,000 men, 
the camp litter to provide practically all the fuel required. 

Experience proved, however, that incineration of garbage could be prac- 
ticed consistently only in the more permanent camps. In the combat divisions 
while in training areas the general practice was either to give garbage away to 
peasants for hog feed or to bury it. *'' 

Various types of incinerators for the disposal of wastes had been impro- 
vised overseas, especially in the British Expeditionary Forces, upon whose 
experience we freely drew. Plans of many of these incinerators were dis- 
tributed by the chief surgeon's office, A. E. F., in order that a type best suited 
to local conditions might be selected by a given organization. Some of these, 
as will be seen by inspecting Figures 102 to 108, had a utilitarian purpose in 
addition to their garbage-destroying qualities; the heat of the furnace was to 
be utilized for heating water for bathing or other purposes. The incinerators 
of the kitchens at Camp Pontanezon, mentioned on page 868, contained water 
pipes in their brick jackets, thus furnishing adequate hot water for washing 
all the cooking utensils of the kitchen as well as for similar purposes. ^° For 
hospitals in the American Expeditionary Forces the type of incinerator adopted 
is shown in F'igure 90. Where used, for example, at the hospital center at 
Mesves, tliis type of incinerator gave satisfactory results. ^^ 

GARBAGE DISPOSAL, CAMP PONTANEZEN, BREST 

Experience as to garbage disposal at Camp Pontanezcn, Brest, because 
it extended over a relatively long period of time during which the population 
of the camp grew to large numbers, necessarily included all the features of 
garbage disposal met with elsewhere in the American Expeditionary Forces; 
therefore, because it was typical it has been selected for descriptive purposes. 
As will be seen, all three methods of garbage disposal were tried from time 
to time at Camp Pontanezen; that is, disposal by carting it away, by burying 
it, and by destroying it. '" During the earlier months of the existence of 
Camp Pontanezen — that is to say, when it was a rest camp for troops debarking' 
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from the United States and before it had become an embarking camp, in the 
latter part of 1918, for troops returning home — the bulk of the garbage com- 
prised coffee grounds and wasted bread; the amount of fresh vegetables used 
in the ration being very small. Ham and bacon were the principal meats 
of the ration, and all waste therefrom having a large fat content was used to 
start the various kitchen fires. A part of the edible garbage was collected 
by French civilians. This method of disposal, however, soon was prohibited 
in the camp because of the unsatisfactory methods, from a sanitary standpoint, 
of the civilian collectors. 

When, early in 1919, the camp's population had increased markedly, 
and kitchens with a feeding capacity for 5,000 had been instituted, and, in 




Fig, 102. — Square incinerator in operation 

addition, the ration had been made more balanced, the garbage necessarily 
increased markedly, averaging from 60 to 80 large cans daily in each kitchen. 
Fresh vegetables now were responsible for much of the increase, potato peelings 
alone filling from 20 to 25 cans daily in each kitchen. ^° 

For a greater part of the time this vast quantity of garbage was hauled 
from the kitchen of Camp Pontanezen to the camp dump. To do so in a 
sanitary manner necessitated an organization whose development extended 
over the period of several months, as follows: During the summer of 1918, 
when Camp Pontanezen was a rest camp, it embraced an area which in turn 
included Caserne de Pontanezen and farming land to the north and east of the 
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Caserne. The camp as a whole theoretically was divided into 100 subdivisions 
designated "plots." To dispose of the wastes of the camp the following plan 
was adopted: When troops had been debarked from transports and were 
entering Camp Pontanezen preparatory to going into the interior of France, 
the camp billeting officer furnished the camp police officer with the designation 
of an organization together with its numerical strength and the camp "plot" 
to which it had been assigned. The camp police officer, using this information 
as a basis, estimated the number of galvanized-iron cans which would be needed 
by the organization, and had them delivered to the plot prior, if practicable, 
to the actual arrival thereat of the organization concerned. Daily the camp 
billeting officer furnished the camp police officer with a list of the organizations 




■Type A incinerator in operation 



destined to leave camp that day, so that garbage cans hauled from these 
organizations to the camj) dump instead of being returned to the camp plot 
could he taken directly to the place where unused cans were stored.™ 

This method of disjjosal of wastes obtained until the barrack and tent 
sections of Camp Pontanezen were completed early in 1919. Many were the 
difficulties incident to such a system: It was during a period when the condition 
of the roads was at its worst, and extra teams of horses had to be maintained 
at the dump to help pull wagons in and out of it. Also the system was faulty 
in that it depended to a large extent upon the ability of teamsters to remember 
plot numbers, which they too frequently did not do, and as a result much time 
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was lost b_y the wrong placing of cans. Since no prisoners of war were available 
for such duty at the time under consideration, details of men had to be secured 
from among the transient organizations, witli the inevitable lack of continuity 
of purpose, because such details were changed nearly every forenoon and 
afternoon.™ 

Following the c()ni|)letion of the barrack and tented areas, garl)age racks 
were constructed at the large kitchens, thus facilitating tlie maintenance of a 
cleanly condition about the kitchen, as well as the proper collection of the cans. 
In addition, the requisition Of more wagons (piickened the time spent on the 
labor of disposal of wastes and |)ermitte<l a thorough cleaning of tlie camp 
twice daily. ^^ 

By this time, a })risoner-of-war inclosure had been established and prisoners 
of war had become available for labor work in the camp, thus insuring the 
maintenance of an organization engaged in this work. As many as 70 wagons 
also were provided the camp police officer for use by his department. It was 
not until June, 1919, however, that the transportation for the camp jjolice 
department was motorized. The use of 16 motor trucks permitted dispensing 
with 55 wagons.'" 

With the motorization of the transportation, the camp system for collecting 
wastes became greatly simplified. Sixteen different routes were established, 
one truck being assigned to each such route. In addition, a few wagons were 
used to collect wastes from places where it was impracticable to send trucks, 
for example, over narrow camp streets in which there were right-angle turns.'" 

Each truck had assigned to it a " route man " to whom the prescribed route 
of the truck was familiar; also, each truck had two separate operating crews, 
each crew working on alternate days. The labor of collecting the cans was 
accomplished by German prisoners of war, six of whom were assigned to each 
collecting truck, and four to each wagon.'" 

In order that the wastes could be properly disposed of, the various cans 
containing garbage, trash, or material for salvage were placed upon the pro]ier 
racks by the details of men in the billeting areas. Though separate cans 
were used for garbage, trash, etc., all these were placed upon the same rack. 
Each truck in going over its prescribed route through the camp collected the 
cans and conveyed them to the dum]). Of the trucks available, 13 were used 
for conveying garbage to the dump; aiul since two collecting trips weie made 
daily, garbage cans thus were cleaned twice daily."" 

All trucks and wagons upon completing the work comiected with tlieir 
res])ective routes were reported to the park |)olice o/Hce, where tem])orary re- 
routings were given. Two sergeants made daily ins])ection trips of the camp. 
In the event of an oversight by the men of a collecting truck on its regular 
route, or for other reasons, garbage had to be removed to the dmnp without 
further loss of time, such fact was reported to the park police oflicer by one of 
the inspecting sergeants, whereupon the trucks and wagons were started out 
on such special routes as were necessary. This system ])roved to be very 
flexible, enabling the camp police officer to use his transportation facilities 
to the best advantage. Any sudden and unusual accumulation of garbage in 
any part of the camp resulting, for example, from an unexpected and relatively 
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large influx of troops into camp, was taken care of promptly by this system 
by means of which many additional trucks or wagons also could be supplied.'" 

At the dumps three sergeants were on duty as overseers. Each supervised 
the emptying of the cans and the burying of waste material. Twelve men were 
detailed for duty at each dump; and as oidy two or three pits at each dump were 
being used simultaneouslj', these men were charged with caring for the pits, 
as follows: As the cans of garbage were emptied into a pit, by the truck details, 
the edges of the pit inevitably became soiled. This necessitated the si)illed 
garbage being pushed or swept into the pit, and oiling the soiled surface. Such 
was the duty of the men detailed at the pits. Not only was it recjuired that 
the edges of the pits be kei)t clean and oiled at all times, but at the end of each 
day's work the surface of the contents of the pits was likewise sprayed with 
oil>" 

Two different camp dumps were used at Camp Pontanezen.'" During 
March, 1919, one of them was used for garbage and trash, while the other was 
used solely for garbage. Pits which measured 100 feet in length, 12 feet in 
width, and 12 feet in depth were the usual size, and of these, 25 were dug at one 
dump, 31 at the other. One of the pits, however, was exceptionally large: It 
measured 315 feet in length, 21 feet in width, and 15 feet in depth. This large 
pit was dug partly by steam shovel, partly by soldier labor. 

When the material within a pit had reached within 2}/^ feet of the surface 
of the ground, a layer of earth was added so as to fill the pit. Upon the layer 
of earth oil-soaked burlap now was placed, the burlap, in turn, being covered 
by a layer of earth measuring a foot or two in thickness. The success of this 
system was measured by the fact that at no time were any flies at the dump. 

During the period when Camp Pontanezen was a rest camp, none of the 
camp kitchens had garbage incinerators.'" Though it was recognized at this 
time that kitchen incinerators would solve the local garbage disposal problem, 
no incinerators were provided until the spring of 1919. In March and April, 
1919, one incinerator was constructed at each model kitchen then in camp, each 
incinerator having a capacity of destroying all the garbage collected at the 
kitchen of which it was a part, usually about 45 galvanized-iron cans daily. 

KITCHEN ECONOMICS IN RELATIONSHIP TO GARBAGE DISPOSAL 

With the thought of saving as much as possible of the fooil which had 
been brought to the American Expeditionary Forces for its original pur])ose, 
thus reducing the monthly tons of shipping, the Salvage Service, A. E. F., 
established a kitchen economics branch on April 14, 1918.'"* The plan of 
operation of this branch was to reclaim or dispose of condemned canned goods, 
flour, sugar, beans, prunes, dried peaches, apples, and apricots; kitchen by- 
products, such as bones, fats, drippings, stale bread, swill, empty cans, sacks, 
burlap or wrappings from frozen beef, paper, rope, twine, bottles, boxes, barrels, 
and kegs. 

These articles were either sold or converted into soap, tallow, dubbin, hog 
feed, chicken feed, fertilizer, and glycerin, at the main plant at Laponderie, 
near Tours, or at the subsidiary plants at Bordeaux, Brest, Gievres, Is-sur- 
Tille, and St. Nazaire. 

The following instructions governed the collection and disposal of kitchen 
by-products : 
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(S. O. S. Doc. No. 1.) Ju.NE 22, 1918. 

Regulations for S.'VLv.iCE Service 

IE\lract) 

Hf * ^ :^ * * ^ 

INSTRUCTION'S FOR SALVACiK OF KITCHEN' BY-PRODUCTS 

32. A chart has been prepared sliowing how all by-products of the kitchen may be treated. 

33. The term kitchen by-i)roducts in this connection refers to camp waste, such as meat, 
bones of various kinds, fats and drippings of all kinds, stale bread, empty cans of all kinds, 
empty sacks of all kinds, l)urlap and wrapping from frozen beef, all kind.s of boxes, vinegar 
barrels, pickle kegs, bottles, etc. 

34. Waste bones. This means bones from joints, which after cooking arc saved and 
are salable for fertilizer. 

35. Marrow bones are shin Ijones, tliigh bones, and must not be broken up with chopping 
and are not to be cooked. These bones are valuable for munitions and are also salable. 

36. Drippings, first class, arc obtained from all surplus fats from meats, and after clarify- 
ing should be placed in pans to cool, then packed in barrels for Salvage Service. 

37. Drippings, brown, are drippings from fats that have been discolored in cooking 
process or burnt from neglect of cooks, which makes the drippings less valuable, and they 
are classed as brown. 

(Note. — One hundred pounds fat will produce 10 pounds of glycerin for explosives.) 

38. Raw fats shouUi under no condition be sold locally, as by treatment they increase 
in value. 

39. Cracklings. This is the fibrous residue left after rendering raw fat, and must be .saved. 

40. Swill is pig food; no glass, rubbish, coffee grounds or tea grounds or water should 
be thrown in container. Make contracts with local farmers for this by-product at 50 cents 
per barrel, until such time as a reduction plant is installed for degrea.sing same. Money 
received for swill should be turned in to a quartermaster. 

41. Bones. One bullock will yield on an average from 70 to 80 pounds of bones; waste 
fat, 100 to 120 pounds. 

42. Sheej] bones. One sheep will yield on an average from 11 to 15 pounds of bones 
and 20 to 28 pounds of fat. 

43. Barrels and kegs. Vinegar barrels should be tapped with a spigot; when em])ty 
should be returned to salvage depot for refilling. Kegs, pickle; save heads when opening; when 
empty use for drip])ings, to be .shipiied to kitchen economics branch. Salvage Service, Tours. 

44. Sacks, burlap, antl meat wrappings should be saved. 

45. Bottles of all kinds; do not break; wash thoroughly. Retain until sufficient quan- 
tity has been accunnilated to warrant shipment. 

46. All of the above items, with the exception of swill, to be shipped to kitchen eco- 
nomics branch. Salvage Service, Tours. 

47. The preservation and treatment of all fats is not only ncces.sary from an economical 
and cookhouse i)oint of view but it has become a matter of great importance to our Government. 

48. These fats recovered are used for dubbin for shoes, soaps, and glycerins required 
to make explosives. 

49. The United States Government has recently decided to ])ay all units for these 
by-products to the salvage depots. Money thus received will be used as a company fund. 

60. The prices for these by-products will be fixed every six months. Prices to December 
31, 1918, are as follows: 

Bones, marrow^. per hundredweight-. $3. 36 Cracklings per hundredweight __ $3. 54 

Bones, others do 2.64 Meat residue do 1.80 

Drippings, first class do 15.36 Scrap bread do 3.40 

Drippings, .second class do 13.92 Bakery sweepings do 2.04 

Butcher's fat do 7.44 Bags each__ .10 

51. Company commanders will make application to the chief of salvage for the proper 
blanks pertaining to salvage of these kitchen by-products. 

With a view to impressing all units with the importance of preserving and rendering all 
available fats, the following chart is issued showing the source from which fats can be recovered 
and the methods of treatment. 

The preservation and treatment of all fats is not only ncces.sary, from an economical 
and cookhou.se point of view, but it has also become of national importance. These fats 
are used for dubbin, .soap, and glycerin required to make explosives. 
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The presence of bread in garbage cans shows j)oor mess 
management and that too much is being drawn. 

Sacks of all kinds, nnt otherwise stipulated below, 
must be saved and shippe<l lo salvage depot. 

Turn in an empty sack for each full one received; any 
surplus to be shipped to salvage depot. 

Empty flour sacks I o be sent to salvage depot. 

Ship to salvage depot. 

Supply officer will charge as part of fuel allowance all 
boxes used by organizations for fuel. 


For bread pudding, croquettes, 

and tomatoes. 
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Tlio following oxccrpt from the report of activities at tiio hospital center, 
Mesves, A. E. F., exemplifies in general the experiences which pertained to the 
salvaging of wastes in our large hospitals:"-' 

SALVAGE DEPARTMENT, HOSPITAL CENTER, MESVES 

This department was organized in the latter part of August, 191S, and at 
first hegan to salvage tin cans. These were washed and heaped upon an open 
space, the intention heing to have them crushed by means of the steam roller, 
a hope that was never realized, because of the more important work that the 
roller was continually being utilized for. In onier to prevent tlie waste of 
food in the kitchens, wliich became evident from the state of the cans, an order 
was issued causing tliem to be washed in the kitchens, and, subsequently, to 
save transportation space, to have them crushed also. Upon the advent of a 
switch engine in the camp, these crushed cans were loaded directly onto desig- 
nated cars, and the crushing of those remaining uncrushed in the heap was 
commenced. After six carloads had been shipped away word was received 
not to ship any more crushed cans, but to dispose of them locally, and one car 
came back and had to be unloaded. Thereafter a contractor in the neighbor- 
hood collected the uncrushed cans and carted them to a point outside the 
camp limits. Large tin cans were saved to use as containers in the hospitals, 
and also for the shipment of fats. 

After September, 1918, when drainage systems of one or two units were 
completed, trap grease was received l)y the salvage department aiul put into 
marmites, lieated, strained, and separated from the accompanying straw and 
dirt. At first these operations were conducted in the open, but soon a building 
was erected out of old lumber, and as the weather grew colder the marmites 
were moved in and fitted with very serviceable chimneys made out of tin cans 
(stove piping being at that time unobtainable). Some supervision was neces- 
sary over the kitchens with regard to this grease, for patients would throw 
meat and bread from their mess kits into the traps. This grease when refined 
made a fairly consistent, sliglitly colored product. It was stored in kegs and 
shipped to the main salvage depot. 

Saving of bacon fat and suet proved a most important and valuable work. 
In this regard it was necessary to watch carefully the kitchens, more particu- 
larly tliat of the patients, to try to inculcate the principles of economy, not so 
much in respect to a need by the department of the fats as with reference to 
the elimination of waste in overstocking the larders with bacon or meats at a 
given time. In otlier words, the problem was to draw the attention of those 
in charge to the error (a common one) of believing that patients had to have 
meat in some form three times a day, or bacon every morning, the said bacon 
being nearly always extremelj* rich in fat, and by some cooks cooked to a 
crisp. At times fresh meat was, however, scarce in the camps, and embargoes 
were placed upon corned beef, which was more needed at the front, so that the 
resourcefulness of mess officers was taxed considerably. Add to this a limita- 
tion of stove area, available water, cooking utensils, galvanized-iron cans, and 
in some instances of kitchen help (so that the unit with 2,000 patients had not 
enough of these desiderata, while a unit of 1,000 could manage very well), and 
the difficulty of using up all fats becomes readily apparent. 
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Bones could not ho satisfiictorily salvaged under the conditions existing. 
Even when they were hoiled, they could not be kept without extreme danger oi 
causing a fly nuisance. Then, too, for a considerable periotl of time there was a 
shortage of labor and lack of water in the salvage plant, and inadequate means 
of disposing of waste water prevented making any great effort to handle this 
product. All bottles were saved for use in the laboratories, and when(>ver any 
meat was condemned the fat was trimmed off and the meat sent to the center 
laboratory to make bouillon for culture purposes. 

The saving of paper and burlap was a large activity. Two balers, made 
of 2-inch lumber, were used ; for baling wire the wire with which they had been 
baled was used. With the advent of wet weather, however, this activity was 
trying, because of the diflTiculty of keeping burlap dry in the units, and after 
it reached the salvage department of drying it before it could be baled. Many 
bags were returned to the quartermaster for reissue, thus saving the purchase 
of new bags. 

All products which could not be used locally were shipped to the salvage 
plant at St. Pierre des Corps, near Tours, where the fats were used for soap 
making, munitions, and the manufacturing of dubbin for waterproofing shoes. 
Prior to the end of November, 1918, we had shipped approximately 20,000 
pounds of fats, 18,000 pounds of burlap, and 5,500 pounds of paper. 

DISPOSAL OF CARCASSES 

Prior to the establishment of the kitchen economics branch of the Salvage 
Service, A. E. F., in April, 1918, the accepted method of disposing of dead 
animals in the field was burial as promptly as possible.''^ During actual hostili- 
ties, of course, there was an inevitable delay in such a disposition, made more 
particularly evident and dangerous from a disease-producing standpoint, 
(luring warm weather when flies were prevalent: for example, in July, 1918, 
following the Chateau-Thierry operation, when innumerable dead animals 
were unavoidably left unburied for days, thus giving rise to one of the causes 
of the epidemic of diarrhea'^" with which, it was computed, fully 70 per cent 
of our men engaged there became afi'ected. 

Subsequent to the establishment of the kitchen economics branch of the 
Salvage Service, the ilisposal of dead animals was to be as follows: Dead 
animals unaffected with communicable disease were to be shipped for salvage; 
animals affected with communicable disease were to be either destroj'eil by 
fire, or buried deep.'^" 

Carcasses to be shipped for salvage were injected with a preservative. 

DISPOSAL OF LIQUIDS 

URINE 

At the many places in the American Expeditionary Forces where no sewer- 
age systems were available, the subsoil method of disposal of urine was neces- 
sary. Our pre-war method of subsoil disposal of urine was to utilize the pit 
latrine wherein urine entereil, except during defecation, either from such 
receptacles as night urine cans, or from a trough, constructed adjacent to the 
latrine and connected therewith by means of a subsoil drain pipe.' Relatively 
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little soakage surface exists in such a method and even this becomes clogged 
by the solids; also where the soil is not very pervious the pit soon fills with a 
liquid that with difficulty is covered with earth. There exist, consequently, an 
offensiveness and a danger, if untreated, from the uncovered li(iuid. 

I'rine-Soakage Pit 

With the purpose of providing a subsoil receptive area, separate from the 
pit latrine, thus reducing the possibility of interference with the absorptive 
ciualities of the soil, and, at the same time, to eliminate exposure of the urine 
to possible fly contact, the urine-soakage pit was devised by the British during 
the war. The usual size of this pit was 4 feet in each of its three dimensions. 
It was filled nearly to the top with stones, empty tins, or broken bottles, into 
which fimnels were inserteti. Over the stones a layer of matting or hay was 
placed to support the several inches of sand or earth which were used to cover 
in the pit. The soakage capacity of such a pit was stated to be adequate for 
200 to 250 men, dependent upon the nature of the soil." 

In the divisional training areas, advance section, A. E. F., soakage pits 
of approximately the size of the one described above were used, but instead of 
having a funnel at each of the pit's four corners, a pipe led to the center as 
shown in Figure 111, and connecting therewith was the urine trough or funnel." 

At the hospitals of the American Exjieditionary Forces, where incineration 
of feces was practiced, urine-soakage pits were constructed adjacent to the 
destructor sheds.'" Normally, such pits were 6 feet square and 12 feet deep. 
The bottoms of these pits were thoroughly loosened. The pits then were 
filled to near the top with graded stones and empty tins, the uppermost part 
consisting of a layer of clear gravel in which was embedded the discharge ])ipe 
which connected with the feces separator. Over the gravel a layer of sand 
was placed, this in turn being covered with cresol-soaked burlap. Upon the 
burlap, eartli was placed to fill in the pit level with the surface. 

Such ])its were operated satisfactorily except at places where the ground 
was low: for examj)le, at the hospital centers at Beaune and Allerey." " At 
these j)laces, after the rains of the fall of 1918 had begun, the soakage pits 
were impractical, and thenceforth urine from the se])arators there was disposed 
of through the sewerage systems. 

DISPOSAL OF SFLLAGE 

In the large constructed hospitals in the American Expeditionary Forces 
sewerage systems were provided to carry off licjuid water from kitchens and 
bathhouses. Likewise, in some of the masonry buildings wliich had been 
secured from the French wliere sewerage systems existed, such systems were 
made ade([uate to our i)urj)()se. At these places the disposal of sullage offered 
no problem, except where waste liquids contained considerable quantities of 
soap and grease the removal of which was necessitated j)rior to discharging 
the liquid into near-by streams, the considerati(m of which is given below. 
As stated on page 837, however, sewerage systems generally were not installed,"' 
thus necessitating the local disposal of kitchen lifpiids and wastes from baths 
(tther than at hospitals, in such a manner as would not result in a nuisance. 
Frequently, allowing liquid wastes from kitchens and baths to flow into streams 
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through ditches and untreated was impracticable by reason of the need of the 
water of the streams;''* consequently, sullage disposal by soakage into the 
soil was necessitated. The use of open ditches had the objection that both 
grease and soap sedimented within them, soon undergoing decomposition; 
then, too, this deposit gave an impervious character to the surface of the soil. 
Thus adequately to dispose of sidlage by means of soakage demanded the 
removal from it of both grease and soap. These having been removed, ultimate 
disposal by means of a soakage pit, similar in construction to the soakage 
pits for the disposal of mine, was effected with relative ease (Fig. 112). 

REMOVAL OF GREASE 

Tlie removal of grease from waste licjuids from kitchens of the American 
Ex])editionary Forces was highly desirable not only to permit the easy and 
satisfactory disposal of sullage by means of soakage pits but also because of 
its salvage value. 
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Since grease which has been licpiified by the hot water with which it has 
been mixed will coagulate on the surface of the water when the water cools 
sufficiently, all that is recpiired, then, to accomplish the separation of grease 
from kitchen water is to retain the water in a convenient receptacle until 
cooled. Combining retardation of flow with ultimate disposal, and at tlie 
same time facilitating the recovery of the separated grease, was made reasonably 
possible in the American Exjjeditionary Forces bj- the arrangement shown in 
Figure 113. In so far as the elimination of soap from sullage is concerned, 
much study had been given without success by the French engineers, and 
investigations of the subject in general and of existing French and British 
plants showed the imj)Ossibility of complete j)urification ; consequently, 
where it was necessary to discharge sullage into streams, to which practice 
objection was held by the French, the treatment chosen in the American 
Expeditionary Forces was that of sedimentation for several hours, and sub- 
sequent straining through straw screens. In some cases the effluent was 
sterilized by liquid chlorine.'" 
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CHAPTER IX 

GENERAL PROBLEMS IN THE CONTROL OF COMMUNICABLE 

DISEASES « 

The control of communicable disease in armies is, of course, materially 
complicated in times of war. The exigencies of combat, the necessity for rapid 
changes in the disj)osition of troops, the unavoidable concentration of men in 
limited areas, the choice of which has no relation to any considerations except 
those of tactical needs, the establishment of reserve and training camps along 
narrow arteries of communication, all these factors force the responsible sanitary 
officer to adapt his methods and his organization to ever-changing circumstances, 
most of which are absolutely beyond his control. These difficulties are common 
to all armies engaged in active operations and were naturally encountered by the 
American Expeditionary Forces as well. In addition to these complicating 
factors, however, our forces were confronted with problems which were shared 
by none of our allies except the Australian, Canadian, and New Zealand contin- 
gents of the British Expeditionary Forces, and by these troops to a limited 
extent only, since -with them the numbers involved were smaller and the 
arrival of increments was more gradual. 

The British and French Armies which were gathered for the campaigns 
in France were mobilized directly from their homes into large camps and, in the 
case of the French, sent relatively short distances, by train, on lorries, or by 
marches, to the zones of operation. In the case of the British there was added 
to this a short cross-channel transportation, which, because of its brief dura- 
tion, had probably no noticeable effect upon sanitary conditions. For American 
troops there were superimposed, in the first place, prolonged railway journeys 
from the points of mobilization in the United States to the ports of embarkation 
there. Then followed the successive occupation, by many troop units, of a 
few camps, where embarkation was awaited; then a long voyage on crowded 
ships; and, after arrival in Europe, again redistribution in camps and replace- 
ment depots, preceding delayed train travel to training areas or to the front. 

These conditions naturally led to disease in transit which would not other- 
wise have occurred. The expected losses, foreseen though deplored, due to the 
exposure, the crowding and the strain incident upon such conditions, were 
rightly considered of relatively slight importance in comparison with the urgent 
military necessity of bringing our men into action in the shortest possible period 
of time. The effects of such transportation conditions had results, both imme- 
diate and remote. 

In yet another respect did the American Expeditionary Forces contend with 
unusual difficulties of sanitation. The American forces went into battle in 
large numbers at a time when the relatively stationary warfare of the preceding 
years was being changed to one of rapid forward movements and the active 
shifting of large bodies of men from one sector to another. 



• statements of fact appearing herein are based on "Report on general problems of sanitation and the control of com- 
municable diseases in the American Expeditionary Forces," undated, made to the Surgeon Oeneral, U.S. Army, by Lieut. 
Col. Hans Zin.sser, M. C, on file. Historical Division, S. O. O. 
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The (lifTicultios that arose from these various factors, from the circum- 
stances of transportation and coinhat conditions, are dealt with in this chaj)- 
ter. Whenever troops are gathered into camps as raw recruits, as they 
were during our early mobilization days, there results a considerable amoimt of 
communicable disease. In general this is, of course, due to the fact tliat sus- 
ceptible men for the first time come into crowded contact with their fellows who 
liave either recently been in contact with infection of various kinds or are 
acute or chronic carriers of disease. When once an epidemic is started in such a 
camp, unless exceedingly prompt and effective sanitary measures can be taken, 
there is a rapid spread and many individuals are afflicted. After a time the 
command settles down to a gradually diminishing sick rate and the troops reach 
a condition in which they are spoken of, as regards infectious or camp diseases, 
lis veterans. Generally it has been assumed that this is due entirely to the fact 
that susceptible individuals have had the disease, and that with adequate sani- 
tary measures to prevent unusual exposure or massive doses of infectious agents, 
no further epidemic should occur. 

There is, however, another element which has not been considered suffi- 
ciently. When military units have been training for some time and companies, 
regiments, mess, and barrack assignments have been made, there comes to be 
established a regular routine of association of individual with individual. A 
definite group of men eat together, sleep together, and associate with each 
other. Their contact with men attached to other units takes place either in 
the open air or under the more limited circumstances of special friendships 
or social intercourse. The routine of contact of individual with individual 
under the conditions which favor the transmission of communicable disease is 
well established in regular circles of daily association. After the first few 
weeks the susceptible individuals in such units have come in contact with the 
chronic carriers or recently exposed members of their military commimity and 
have either established immunity or have been infected and run their course. 
The occurrence of infectious diseases accordingly diminishes and e])idemic 
outbreaks subside, somewhat as a fermentation subsides when fermentable 
material is exhausted. This does not, however, mean that there are not a con- 
siderable number of carriers left and that there are not a large number of 
susceptible men in the command who would contract disease if subjected to 
other routine associations. Should one take a definite group of men from a 
number of units in each of which this state of quiescence has become estab- 
lished, and form, with these individuals, u new command, intermingling and 
redistributing the men in squads, platoons, and companies, a new circle of 
routine associations would be started and infectious disease would again appear, 
even as it did when the raw recruits were first brought together, though perhaps 
this would take place with decreased violence. 

The point it is desired to make at this time is illustrated in an occurrence 
observed in the 2d Division, A. E. F., stationed on the Western Front just 
north of Souilly in early April, 1918. There was an outbreak of scarlet fever 
in this division, the circumstances of which were as follows: On April 4 a private 
of the 17th Company of the 5th Regiment, United States Marines, was sent to 
a French hospital with a diagnosis of German measles. At this hospital a 
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subsoquont diiignosis of scarlet fever was made, hut this was not reported to 
the division surgeon's office, and was not discovered until the sanitary inspector 
of the division visited the hospital several days later. 

On April 8 a depot company was organized in this division from which 
were sent men from various organizations as follows: 

Men 

9th Infantry 27 

23d Infantry 27 

12th Field Artillery 9 

5th I'Meld Artillery". 10 

17th Field Artillery 12 

2d Engineers . 4 

5th Marines 28 

6th Marines 30 

This company was assembled on April 10. On April 19 two cases of 
scarlet fever were discovered in the company and within the next three days 
seven more cases occurred. In the original unit — that is, the oth Marines — in 
which a case of scarlet fever had appeared April 4, and from which 28 men 
were sent to the depot company, no further cases appeared. It seemed in 
this outbreak, then, as though in the original unit, the 5th Marines, the routine 
occuiTence of the single case of scarlet fever did not lead to dissemination. 
Nor did the other units from which men wore taken develop cases. When, 
however, the contacts of the original case were freely intermingled with sus- 
ceptible men from these other commands, an outbreak occurred. 

This sort of thing may be regarded as a principle in army sanitation: 
namely, that there is danger in the sudden redistribution of men in units, and 
that when an organization has once become settled in its habits of mutual 
association, especially as to sleeping quarters, mess, etc., it is wise to disturb 
this as little as possible. It was the impossibility of observing this principle 
which may have formed the basis of a great many of the smaller outbreaks of 
communicable disease occurring in the American Kxpeditionary Forces, and 
it is a principle that must always be borne in mind when dealing with troops 
under combat conditions, in which it is necessary constantly to replenish units 
at the front with men sent to them through replacement divisions and bat- 
talions. The removal of men from fixed associations in the United States, 
their shipment as casuals, their temporary incorporation in replacement depots, 
and their subsequent assignment to regiments in which they were replacing 
casualties sustained from illness or battle constituted not only a continuous 
disturbance of fixed unit associations but furnished an uninteri'upted trickling 
influx of personnel that had been in association, since starting on its long 
journey, with successive groups of men, and consequently exposed to numerous 
possibilities of infection. 

As soon as American troops left their camps in the United States they in- 
discriminately intermingled at the ports and on the ships coming across the 
Atlantic, and, in addition, this intermingling took place under conditions of 
great crowding and exposure which, besides giving rise to a large number of 
cases of infectious disease, led to the origin of numerous new carriers of the 
diseases acquired through the respiratory passages. These men, after disem- 
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biirkiition, wore often sent in groups, varying in size from less than a hundred to 
five or six hundred, to such camps as that at St. Aignan, where it was necessary 
to billet them, and arrange for their care and their incorporation into estab- 
lished units. Their stay at these camps depended entirely upon the needs for 
replacements, in combat units, at the given time, and upon the degree of 
training which the particular men had had. One can easily understand the 
difficulties of the surgeons of such camps. They would be informed by tele- 
graph that such and such a number of men would arrive at a given time from 
this or that base port. They would lie told, perhaps, that these men had been 
exposed in transit to diphtheria, scarlet fever, and measles. It was their duty 
to receive the contingents, examine them rapidly, and sec to it that no men 
recently exposed or in the early stages of an infectious disease were allowed to 
gain entrance to billets or to units already formed and perhaps getting ready 
to leave. In our replacement battalions of corps or in replacement divisions 
of armies the task was the same, and in spite of the most painstaking vigilance 
it was often impossible to prevent the slipping through, to healthy units, of 
men who constituted sources of infection. Under the ordinary conditions of 
peace it would be a relatively simple matter so to organize such camps of 
"passage" with receiving barracks and medical supervision as to render them 
innocuous, though, even under these circumstances, the problem would call 
for great vigilance and accurate administration. Under the conditions of haste, 
limited billeting areas, and rudimentary discipline which prevailed, however, 
such perfection of organization was impossible, at least during the earlier 
months of the American Expeditionary Forces. The dangers of the comlitions 
were recognized, however, from the very beginning, and well equipped labora- 
tories and supernumerary laboratory and sanitary personnel were placed at 
the disposal of the surgeons of such camps. In the replacement battalions of 
corps and armies receiving barracks and billets often were established and 
attempts were made to inspect properly the men soon after arrival at these 
camps and just before their departure for a combat unit. 

The evil results incident upon these conditions of long-distance transporta- 
tion are perhaps most noticeable in connection with outbreaks of diphtheria, a 
disease which, incidentally, has not in the past been regarded as of great im- 
portance as a military disease. There were two divisions particularly, in the 
American ExpeditioTiary Forces, in which epidemics of diphtheria, obstinate in 
their resistance to sanitary control, could, almost without question, be traced to 
conditions of transportation. In one of these divisions, the 32d, there was little 
or no diphtheria while it was in the United States; however, on the ships used 
in transporting it to France a case of diphtheria occurred and severul cases 
appeared at the port of disembarkation. The division was then entrained 
and other cases developed in numbers and were scattered throughout the divi- 
sion. While some of the regiments suffered more than others, it is nevertheless 
true that even in these regiments cases were scattered in such a way that it 
was apparent that we were dealing with man^' different foci rather than with 
an epidemic that could be traced to a single beginning. It was not until this 
division had been in France for several months that the occurrence of diph- 
theria subsided, and this in spite of extensive and careful carrier investigations 
and removal of infected men. 
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In another division, the 35th, siuiihir conditions existed. This division had 
had a few cases at Camp Doniphan in April, 191.S. After arrival in Europe, 
in the British area, diphtheria reappeared. In the week ending May 29, 27 
cases occurred in 11 different units. A similar scattering of cases occurred in 
suhsequent weeks, this condition continuing until July. Between June 12 
and June 20, 32 cases occurred in 24 different units. The several waves of 
diphtheria occurred almost in direct relationship to travel on trains or service 
in the line. Whenever the division had been settled for a few weeks in definite 
camp areas tlie cases diminished. Whenever train travel was necessary an 
outbreak followed; and when the division finally entered the line the pre- 
ponderant number of cases which occurred were among the men living in the 
dugouts; there were relatively few cases which occurred in the 137th In- 
fantry, 14, or 87.3 per cent, of which occurred among men in the dugouts, 
only 17 per cent in that part of the regiment which was in billets or in reserve. 
It was not until late in the active war service of this division that diphtheria 
ceased to be an important sanitary problem. 

Carrier examinations and Schick tests were made in these two divisions 
on a very large scale and in many instances an unusually large number of 
carriers were discovered. In one particular set of examinations, out of 103 
tests 11 carriers were found, 7 cases having originate(: in the same group. It is 
sufficient to use these few examples in this j)lace to illustrate what is thought to 
be the peculiar conditions relating to diphtheria incident upon the transpor- 
tation difficulties of the American Expeditionary Forces. 

The circumstances were as follows: There were in these divisions, as there 
are in almost all communities, definite, though small, numbers of chronic carriers 
of diphtheria bacilli. These men under ordinary camp conditions would not 
have proved to be serious foci, or, even though some of their comrades had 
been infected from them, it would have been relatively easy to trace the sources, 
find the carriers, and remove the danger. As it was, however, these men, on 
trains, and in ships, came into indiscriminate contact with hundreds of their 
fellows under conditions of crowding and exposure that produced catarrhal 
inflammations of the upper respiratory passages in a large percentage of the 
men. The carrier state was widely disseminated. The possibilities of contact 
of susceptibles with sources of contamination were obviously increased and 
wherever this took place under suitable conditions diphtheria appeared. The 
remote effects of these conditions formed troublesome sanitary problems for 
months after the divisions had been in France and had taken part in several 
actions. Incidentally, it is worthy of note that the percentage of positive Schick 
reactions obtained in a large number of tests made approximated the 10 per 
cent which in generally regarded as normal for individuals of the age group 
represented by the American Army. 

It can not be denied that in both of these divisions attempts at rapid control 
of diphtheria failed absolutely. It is probable that the extensive culturing of 
entire regiments and immunization with antitoxin of men with positive Schick 
reactions may have considerably diminished the incidence. But in spite of 
this work, carefully and ably done, cases continued to appear. The experience 
has raised the question concerning the proper management of diphtheria when 
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once it has appeared extensively in army units. However, the problem is not 
of sufficient military importance to indicate the addition of active immuniza- 
tion with neutcalizod toxin-antitoxin mixtures to the already extensive prophy- 
lactic procedures practiced upon the men, since the therapy of diphtheria 
and its bacteriological diagnosis are so simple that with proper vigilance few 
lives are lost. 

In other respects the sanitary control of diphtheria, when once it has appeared, 
as it did in the two divisions above mentioned, should be considered from two 
points of view, depending upon whether the outbreak takes place in a small 
isolated unit or whether it is indiscriminately scattered in a division in the man- 
ner above described. 

When the disease appears in a relatively small unit an intensive sanitary 
campaign can be made with success, a fact which was illustrated by a small 
epidemic observed in the 119th Machine Gun Battalion in March, 1918. This 
unit of 135 men had traveled under conditions similar to those described and 
had developed one case of diphtheria before leaving its American camp, another 
during cntrainment and two on the transport. After arrival at its first station 
in the interior of France four cases developed; the entire command was imme- 
diately cultured; four carriers were taken out of the kitchen personnel and eight 
other carriei-s were found among the enlisted men. These men were removed; 
Schick tests were made on the entire command, and men with positive reactions 
were immunized. The command was placed under complete quarantine, and 
some of the men were put into shelter tents in order to allow more sleeping space. 
The quarters were thoroughly cleaned every day, bedding was aired, mess-kit 
boiling instituted, and all the men inspected twice daily, cultures being imme- 
diately taken on all who showed suspicious throats. Promptly upon the rigid 
enforcement of these measures, diphtheria ceased. In this outbreak, it is 
interesting to note that the same conditions which had led to the dissemination 
of diphtheria had likewise produced in this small command, in the same brief 
period, 13 cases of scarlet fever, 10 cases of mumps, and 4 cases of follicular 
tonsillitis. The general measures described above ended these diseases with 
the diphtheria. 

The situation illustrates that whenever diphtheria occurs in a small isolated 
unit which is stationary for the time being and can be thoroughly segregated, 
it is worth while to do wholesale culturing and Schick testing in connection 
with other sanitary procedures. 

On the other hand, when diphtheria is scattered through many units of a 
large command and appears in small foci here and there over a considerable 
period of time, and appears to persist because of the considerable distribution 
of carriers, wholesale culturing and extensive attempts at laboratory control 
are of little immediate avail. As indicated by our experience, it is best under 
such conditions to take each case that occurs as the center of a circle of contacts, 
by careful epidemiological inquiry to determine those that have been recently 
exposed to the sick person, to make cultures, and to perform Schick tests upon 
the exposed men with promptitude, and for the rest, to pay particular attention 
to sleeping quarters, mess-kit boiling, and precautions of a general sanitary 
nature. It is useless to attempt to stamp out immediately conditions such as 
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these. Gradual conscientious following iij) of eacli case as it appears will 
diminish the incidence, and general attention to sanitary measures aimed at 
the diminution of respiratory disease will eventually solve the problem. 

These last considerations, namely, the fact that, for the eradication of 
diphtheria, one must rely, in the last analysis, upon the measures aimed at the 
suppression of respiratory disease in general, introduce a matter which is of 
paramount importance in the establishment of efficient cooperation in the 
sanitation of armies. It is true that the trained sanitarian should be familiar 
with the technical details relating to communicable diseases, diagnostic clinical 
and laboratory procedures, and the specific measures of control adapted to 
each individual disease. This is his business as the authority upon wliich lay 
personnel of the army relies for guidance, advice, and aid in emergency. It is 
equally true, however, tliat by far the most important factors in the preserva- 
tion of the health of an army are comprised in a simple routine of procedures, 
tlie comprehension of wliich requires no technical training, the success of which 
can be assured by common sense and good discipline. To make tliese simple 
principles clear to officers of the line, and even to enlisted men, it is well to ex- 
plain to them that all impoi-tant military diseases can be very simply divided 
into three classes: (1) Diseases that are conveyed with the secretions of mouth, 
nose, and throat and get into the victim by the same route; (2) those that are 
transmitted with the discharge of the intestine and are acciuired by ingestion; 
and (3) those that are dependent upon vermin or insects. In the first two 
classes the measures which control one of these diseases will bring about a con- 
siderable diminution of the others; this is true, in a more limited sense, of the 
last class as well. If we can make clear that the general measures aimed at 
the suppression of meningitis, such as increased sleeping space, segregation of 
men with coughs and colds, mess-kit washing, warmth, dryness, ventilation, 
and the avoidance of overwork, will, at the same time, reduce the sick rates 
from measles, scarlatina, pneumonia, influenza, diphtheria, and mumps, the 
problem will resolve itself into its simplest form and the intelligent line officer 
will feel that he can become the most important sanitary officer for his command. 
Similarly lie will easily understand that the care of the latrines and of his drink- 
ing water, the suppression of flies, and the cleanliness of his kitchens, will 
affect not only typhoid fever but all other intestinal diseases at the same time. 
It is in this sense that the sanitary order of the Second Army, A. E. F., detailed 
in the chapter on '"The Sanitation of a Field Army," was written and, it may 
be said in passing, that this manner of putting the problem before the military 
public unquestionably led to beneficial results. The special measures of a 
more technical nature, aimed at the particular sanitary control of each disease, 
can then be taken up with medical officers and the specialized sanitary personnel. 

The problems of respiratory disease control, therefore, are very closely 
related to the problems which are spoken of in the discussion of billets and 
quarters which follows. In all respiratory diseases there are, of course, two 
main subdivisions of control to be considered: One factor, the question of 
susceptibility of individuals and the hygienic fostering of individual resistance, 
the other, the problems of direct transmission. These factors are common to 
the sanitation of all respiratory diseases, but in different diseases the emphasis 
must be placed more definitely upon one or the other factor. 
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In respect to meningitis we have learned tluit the emphasis must be phieed 
upon the factors of transmission so far as quarters, mess-kit washing, and the 
prevention of indiscriminate (hspersion of secretions of the nose and throat are 
concerned. Tlio underlying factors of meningitis susceptibility have been dis- 
cussed in the paper on the "Sanitary organization of Armies"; however, it is 
necessary to recapitulate here to the extent of saying that in every military 
unit there arc probably susceptible persons whose general physical condition 
has but a very slight influence iipon their resistance to the disease. We have 
all seen the healthiest men come down on slight exposure when overworked 
nurses and doctors handling dozens of cases are spared. Although such men 
may be rendered more or loss susceptible according to their temporary condition, 
this factor is, in all probability, a minor one and the problem in meningitis 
control is one of preventing the wide scattering of meningococci from the ever 
present fraction of chronic carriers in the command. When general respiratory 
infections increase as a result of dissemination of coughs and colds, when men 
hawk, spit and sneeze, insusceptible men become acute carriers and susceptible 
men are infected. Wholesale carrier examinations will not solve the problem. 
The solution lies in the improvement of "respiratory health," that is, in main- 
taining warmth, dryness, segregation of those with coughs and colds, and last, 
but most important of all, the spreading out of men in sleeping quarters, and 
ventilation at night. 

In one command in which meningitis prevailed, the enforcement of sanitary 
precautions as formulated in Bulletin No. 1, Headquarters, Second Army, 
rigidly enforced, within three weeks reduced the daily sick call, which consisted 
chiefly of mild respiratory infections, from over 200 to from 10 to 20 a day. At 
the same time meningitis stopped. Bacteriological investigation is useful in such 
cases for the determination of a carrier rate w-hich indicates how drastic 
should be the measures adopted in the command. But the matter of utmost 
importance is the prompt and forceful attempt that must be made to reduce 
immediately the respirator}' sick rate of the command and to prevent the 
indiscriminate scattering of nasal, pharyngeal and bronchial mucus. 

With respect to influenza there seems to be an almost universal suscepti- 
bilit}% and here our problem was one of early diagnosis and prompt segregation — 
so difficult a task that it is almost impossible to determine whether or not it 
has ever been successfully accomplished. This disease is more particularly 
discussed below. 

With pneumonia, of the types that are not secondary to influenza, our 
problems in the American Expeditionary Forces were relatively simple. As 
analyses given in Chapter XV of this volume show, the serious pneumonia 
problem was a postinfluenzal one; but a few words may be said about the fact 
that in all the respiratory diseases, including primary broncho- and lobar pneu- 
monia, the sanitary problem is rather one of prophylaxis than of sanitary 
management after the diseases have begun. The index of sanitary interference 
should be a rising daily sick call in which the bulk of the cases consists of mild 
respiratory infections. The common cold, the mild bronchitis, should be 
regarded as of great importance when they show a rising curve. The resistance 
of most individuals of military age to the ordinary respiratory infections is 
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relatively high. A well-fed man with dry clothing and shoes, working reason- 
ably with his body and sleeping in warm, well-ventilated quarters, can receive 
into his mouth, nose, and throat considerable numbers of pneumococci, strep- 
tococci, and other organisms of these groups without suffering evil consequences. 
The problem of the military sanitarian in regard to these diseases is to maintain 
proper conditions. They are, in part, purely sanitary considerations, and, in 
part, depend upon vigilance and coordination with the Quartermaster Depart- 
ment. They are questions of clothing, food, avoidance of overwork, blankets, 
drying rooms, spreading out in quarters, prompt exclusion of men with colds 
from common sleeping quarters, undelayed evacuation of those sick in the 
early stages, and systematic inspection. 

In diseases like measles and scarlet fever, where susceptibility is not based 
upon the individual condition of the men, spread is nevertheless of greater or 
less magnitude, dependent upon the prophylactic suppression of coughs and 
colds, since this avoids indiscriminate transmission of saliva and mucus from 
man to man. Added to this, of course, in these diseases, the most important 
feature has been found to be the removal of men in the preemptive stages. 
We have found that in both of these diseases epidemics can be circumscribed 
if, upon the first occurrence of cases, inspections of the entire command are 
made twice daily and men with conjunctival injection, colds in the head, or 
sore throats, are immediately segregated as suspects. 

Of the respiratory infections which prevailed during the World War, 
perhaps the most important one was influenza. This disease was of great 
sanitary importance, not so much in itself as because of its sequeliB. When 
influenza first appeared in the American Expeditionary Forces in the spring 
of 1918 it appeared as a mild disease. The weather was warm, the suscepti- 
bility to general respiratory infections was not great, men were not subjected 
to cold, exposure, wet, and overwork, and influenza was not at first followed 
by secondary infections of the bronchi and lungs. Indeed, in the first carefully 
studied epidemic at Chaumont it could in no sense be characterized as a true 
respiratory disease. Several hundreds of cases showed only systemic symp- 
toms — fever, muscular pains, headache, and the signs of a general infection 
which ended favorably with such regularity in a short period that it was spoken 
of as "three-day" fever, and the investigating officers were at first at a loss 
to determine whether they were dealing with an insect-borne disease like 
pa[)pataci fever, a food-borne disease, or a respiratory disease. In an epi- 
demic which occurred in the 42d Division, shortly after this, similar clinical 
pictures were in preponderance and only a few of these cases were followed 
by serious results or by infections of the bronchi or lungs. It was possible 
in this outbreak, by careful epidemiological examinations, to show that the 
infections were in most cases acquired by transmission from man to man, 
probably from the nose and throat, and perhaps indirectly by dust, and it 
was evident that influenza in its pure form is a relatively mild disease. Later, 
the superimposition of pneumococcus and streptococcus infections led to serious 
results. Whether or not the influenza bacillus also can be regarded as a super- 
imposed infection or whether it is the original cause of the disease itself, is a 
j)roblem which it is not fitting to discuss in this place. The fact remains that 
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influenza as a military disease is a menace chiefly because of the susceptibility 
it creates to more serious infections. When the troops were exposed to the 
liarassing conditions of combat combined with exposure, cold and wet, as in 
the Meuse-Argonne operation, and when the cold weather and the rains ensued, 
influenza, from a relatively mild disease, became a serious menace whicli 
claimed manj' victims. 

Its management therefore is of vital sanitary importance, and since 
susceptibility seems to be practically universal, it must be dealt with promptly 
and vigorously by the isolation of early cases and the prompt hospitalization 
of all who show the sudden onset of the febrile disease with per]u^ps catarrhal 
symptoms of the upper respiratory passages. It was clearly demonstrated 
that perliaps the most important thing from the patient's point of view is to 
hospitalize him as soon as the first symptoms appear. Patients that are 
promptly put upon their backs recover, in most cases, without serious results, 
whereas the retention of soldiers on duty after influenza has been suspected will 
almost surely prove a menace to the unit and a danger to himself. When, in the 
course of battles, influenza occurs, it is important to make arrangements that 
influenza patients be evacuated separately from the wounded so that cross 
infection during transit in ambulances is avoided. One particular division 
succeeded in evacuating such patients continuously in special ambulances, 
masking them in transit. After hospitalization, the sanitary problem of 
influenza is perhaps as important as it is in the field, and it is here that the 
arrangement of cubicles in hospitals, and the masking of attendants and of 
convalescents, is of vital importance. 

The secondary infections which ensue upon attacks of influenza are 
various, apparently depending to a considerable extent upon the prevailing 
organisms in the particular location. It is a point of considerable interest 
that evidence was adduced in Evacuation Hospital No. 2, A. E. F., among 
cases of our 88th Division and in an influenza epidemic, that influenza patients 
seemed to develop a special susceptibility to meningitis, and a number of cases 
of meningitis could, by circumstantial evidence, be traced to preceding attacks 
of influenza. 

While contact with influenza, direct or indirect, in barracks, billets, hos- 
pitals, etc., can be regarded as unquestionably the most important factor in the 
transmission of this disease, it is also likely that the infection may linger in 
barracks or dugouts after the infected troops have been removed. Just before 
the Meuse-Argonne operation the French who occupied this region before 
the Americans took it over had large numbers of cases which came from certain 
artillery dugouts. The epidemic was, according to the French j)hysicians 
who studied it, in all probability a place epidemic rather than a unit epidemic. 
Similar observations were made by one of our medical officers in connection 
with barracks of an American artillery camp in the south of France. It is 
important to remember this when troops are passing through an area and are 
successively occupying the same barracks and billets. The matter was seri- 
ously thought of when the American troops took over the Argonne front 
])revious to the attack, but fortunately the advance made was so rapid during 
the first few days in this particular region that it was not necessary to place 
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American troops in these infected dugouts. Wlien they were finally occupied 
it seems that a sufficient time had elapsed to render them safe, since few, if 
any, cases could be traced to them. 

When our troops arrived in France they had, with ver\' few exceptions, 
been recently vaccinated against typhoid and paratyphoid fevers. The small 
incidence of such diseases during the winter and spring of 1918 is set forth in 
Chapter XV dealing with statistics. Intestinal fevers played but a minor 
role in the sanitary problems of the American Expeditionary Forces until later 
in the summer, at about the time of the German offensive in the Chateau- 
Thierry region on July 15. Before this time routine sanitary precautions 
concerning the disposal of feces, and the protection of water supplies, effectu- 
ally prevented any considerable extension from the isolated cases which were 
observed. The few concentrated outbreaks that took place were limited to 
small units and, in several instances, were traceable to sources originating 
in the United States. What leakage there was in sanitary precautions was 
overcome bj' the relative immunity of the vaccinated men. When American 
troops became engaged in active combat during the liot weather, conditions 
ensued which led to the occurrence of an enormous number of mild diarrheas 
and a not inconsiderable number of light cases of true typhoid and paratyphoid 
fevers and of the dysenteries. 

Diarrhea and dysentery had occurred from time to time among German 
and allied troops in France during the preceding years of the war, and in 1915 
and the ensuing years a definite number of small d^'sentery outbreaks had 
occurred among the civilian population of France. In all of these epidemics, 
both among the French and the British, it was a noticeable fact that the 
majority of cases of intestinal disease consisted of relatively mild diarrheas, 
with only a sprinkling of more severe cases clinically recognizable as one of 
the diseases mentioned. This was the condition that also prevailed among the 
American troops. 

The exact origin of the outbreak that occurred among the American 
troops of the Paris group in July probably will never be traced. That there 
was much diarrhea among the German troops engaged over the area through 
which they retreated, we know by personal observation of German latrines. 
However, it is not at all necessary to attribute our own outbreak to these sources 
since the conditions prevailing during this battle were such that an epidemic 
of intestinal infections might have ))een considered inevitable. Tiie weather 
was warm, unburied men and horses and uncovered manure jjolluted the limited 
water sources; measures for the protection of latrines and the prohibition of 
indiscriminate defecation were practically impossible; kitchens were temporary 
and unprotected, and the men were exhausted. Increasing diarrheas propa- 
gated more cases, and a vicious circle w'as initiated w-hich could not be broken 
until relative quiet of the front had been reestablished and sanitary measures 
undertaken on a comprehensive scale. 

There are many things that could be said in criticism of the management 
of the sanitary problems during this operation. Many procedures were ad- 
visable that were not attempted, and, of course, it is always possible that prompt 
action by organized special sanitary troops such as that later attempted during 
the St. Mihiel and the Meuse-Argonne oj)erations perhaps might have modified 
the story. It must be remembered, however, that during the epidemic in 
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question the Germans attacked. The forward movement of the American 
troops constituted a development of the battk> tliat was hoped for but that could 
not have been definitely foreseen, and it will always remain a question in the 
minds of those who participated whether, even though the proper organiza- 
tion had been available, it would have been possible to carry out any syste- 
matic plan under the conditions of transportation and other obstructive cir- 
cumstances that prevailed. That the attempt should have been made, no 
one will question, but the problem was a new one — its lesson learned, as in so 
many other phases of army organization. 

The bacteriologic analyses of cases that occurred during this epidemic 
demonstrated that, in addition to simple undefined diarrheas, there were inter- 
spersed cases of true typhoid and paratyphoid B, and of dysenteries of the 
Shiga, Flexner, and "Y" varieties. There were also cases from which organ- 
isms were isolated, the true nature of which is not clear at the present time. 
These were Gram-negative bacilli, nonmotile, mannite-fermenting, and giving 
the general reactions of dysentery bacilli on the double sugar medium. They 
made no gas but grew heavily, the growth resembling more that of a jiroteus 
than that of a true dysentery bacillus. The true nature of the mild diarrheas 
will perhajis never be known, but there were many true typhoid and paraty- 
phoid A and B infections which were masked and rendered mild by the relative 
immunity of the vaccinated men. There were also bacterial factors involved 
in many cases which could not be studied owing to their short duration and 
their occurrence during active battle. Many of the men were not hospitalized, 
and the greater number recovered within two or three days. 

The interesting feature of this epidemic, as of subsequent epidemics, was 
the fact that there were many different types of infection; indeed, it is but 
natural that epidemics of intestinal disease occurring in armies on a large 
scale should not be limited to a single type of infection. The deplorable cir- 
cumstances incident to battle conditions, the utter inability to control the 
smaller water supplies of the most advanced units, neglect of pro])er feces 
disposal, of fly extei-mination, and of the protection of kitchens and mess led 
to an indiscriminate dissemination of all types of infectious agents that can 
produce intestinal disease. It is not necessary, however, to assume that the 
disease originated in a preceding epidemic existing among enemy troops. In 
a very large body of troops, especially when they have been vaccinated, there 
will be found a considerable number of carriers of various intestinal pathogens. 
Given rapidly multii)lying cases of diarrhea, given the means of transmission 
described above, it is entirely to be expected that more and more men will 
become infected with such organisms, the number going up by geometrical 
progression as the sources of infection multiply arithmetically. We must not 
expect a single type of infection but rather be prepared for just the sort of 
thing that happened, namely, an outbreak characterized by all varieties of 
intestinal disease. The solution of such problems is sanitary rather than 
bacteriological. What the laboratory can do in such cases is to determine 
that we are dealing with a series of true intestinal infections and not merely 
with aisease of dietetic origin, such as spoiled meat or moldy bread. The 
laboratory man makes the diagnosis of the epidemic rather than of the in- 
dividual case, and the problem becomes in a minor way a laboratory one, in a 
major way a sanitary one. 
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The cases from this epidemic were evacuated. They were scattered in 
all parts of the Services of Supply, and many of these cases became metastatic 
foci of small local epidemics. It is more of academic than of practical interest 
to attempt to determine whether such epidemics begin as water epidemics 
or as fly or carrier epidemics. It is unquestionable that all three sources con- 
tributed in an important way. It is certain, too, that only the most drastic 
sanitary interference can arrest an epidemic of this kind, an interference M'hich is 
perhaps rendered impossible by the very conditions which made the origin of 
the epidemic possible; namely, that all human effort for the time being is con- 
centrated upon other lines and that no additional personnel or transportation 
can be spared for sanitary purposes alone. 

It is very likely that this epidemic, as well as a less severe one later occurring 
in the Meuse-Argonne operation, largely increased the carrier rate among our 
troops. Men who were vaccinated had, in large numbers, acquired infections, 
had resisted the development of clinical disease, but retained in their intestines 
for shorter or longer periods the organisms they had acquired. That many 
subsequent small outbreaks could be directly traced to carriers is definitely 
determined, as can be shown by the analyses of the kitchen personnel in the 
79th Division during its epidemic and by the immediate cessation of cases in 
small organizations like Company A of the 5th Engineers upon the removal 
of a carrier from the kitchen. It is important to note that in the wake of these 
epidemics there followed a considerable number of cases of intermittent diar- 
rheas. In a great many instances subsequently studied where carriers were 
discovered it was found, upon inquiry, that the infected individuals gave his- 
tories of a sharp attack of diarrhea, perhaps with fever, but of short duration, 
followed subsequently by short acute diarrheal attacks whenever indiscretions 
of diet, or physical hardships were encountered. This brings out the important 
point that in the sanitary supervision of armies that have gone through cam- 
paigns like the one described, it is extremely important to follow out the British 
system of considering simple diarrheas, especially if not immediately yielding 
to dietetic treatment, or if repeated, as possible source of infections, and isolating 
them promptly on purely clinical grounds. The inspection of kitchen personnel 
clinically and the removal of cooks or kitchen police who give histories of recent 
intestinal upsets, is a matter of considerable importance in the eradication of 
intestinal disease. 

The outbreak in the 79th Division, alluded to above, is an interesting illus- 
tration of the point in question. This division had been exposed to conditions 
such as those described above. Subsequently a number of cases of typhoid 
fever occurred, scattered throughout various units of the division. In the 
kitchens of almost all the units which had cases, one or more carriers were 
discovered, and 17 per cent of the total divisional kitchen personnel gave his- 
tories of recent diarrhea. A subsequent examination of 100 indiscriminately 
chosen men of an infected regiment showed a typhoid carrier rate of 3 per cent 
on first examination. 

It is, of course, a hopeless task to expect to remove all carriers or even any 
considerable fraction of them from armies if they have once been infected in the 
way described above, and it is also plain that a repetition of the described cam- 
paign conditions would very probably lead to a repetition of the experience 
recorded above, in spite of any sanitary efforts that could be made during battle. 



CHAPTER X 

PROBLEMS IN THE CONTROL OF COMMUNICABLE DISEASES AT RE- 
PLACEMENT DEPOTS " 

At large replacement depots, in time of war, the problems encountered 
in the control of contagious diseases were new and unusual. Owing to the 
unprecedented requirements, old systems of control served as little more than 
a basis upon which to build a new system which would meet the altered condi- 
tions. The population of the camps was constantly changing. Exposure to 
infectious diseases was general. Men had to be considered by thousands 
rather than individually. It was of paramount importance that medical and 
sanitary work be accomplished in such a manner as not to seriously interfere 
with the military machinery of the movement of troops. 

Representatives of the section of laboratories and infectious diseases, 
central Medical Department laboratories, A. E. F., always were available to 
proceed to camps as their services were needed, to assist in the examination 
of cases of infectious disease, and to advise in problems of isolation and quar- 
antine. 

The principal replacement camp of tlie American Expeditionary Forces 
was the First Replacement Depot, located at St. Aignan sur Cher. The 
function of this depot was to operate as a source of supply for the replacement 
of men lost in action or through other casualties throughout the American 
Expeditionary Forces. Most of the troops at the First Replacement Depot 
came directly from the mobilization camps in the United States. A smaller 
number were patients discharged as cured from Ameircan military hospitals in 
France. 

At the replacement depot the men were examined physically, fully equipped 
for field service, and, if time permitted, were given a brief period of military 
training before being sent to the front. The stay of a soldier at the depot 
varied from a few days to several weeks. 

The depot was divided into two parts, first, a classification or receiving 
center, and second, holding camps where the men were cjuartered until such 
time as they could be forwarded. Large, well-equipped hospitals were provided 
for the care of the sick. 

Upon the arrival of the troops from the United States at the depot, there 
were, as was to have been expected, many infectious diseases among them. 
The conditions under which the troops had been mobilized and transported 
to France were such as to favor the spread of infectious diseases. 

In the First Replacement Depot the control of infectious diseases was 
divided into two parts: First, the segregation and weeding out of men already 
infected and, second, the isolation and treatment of contacts, to prevent 
further spread of infection. 

• The contents of this chapter have been taken from The Military Surgeon, Washington, D. C, 1919. ilv, No. 1,59. 
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Medical officers iuet all trains; new arrivals were lined up and given a 
rapid medical examination before being sent to their quarters at the classifica- 
tion camp. This examination necessarily was hurried. Its object was to pick 
out the men manifestly sick who needed hospitalization. The following day 
all the men were given batlis and were required to pass naked before a board of 
medical examiners, at which time a more critical and minute physical examina- 
tion was given. Men in whom defects were discovered, and who required care- 
ful examination, were sent immediatel^y into a sej)arate room where they 
were carefully inspected by a board of specialists. On this board there was a 
neurologist, urologist, orthopedist, and a specialist in internal medicine. The 
men who were found physically fit were permitted to proceed to their quarters. 
The sick were sent to hospital; contacts were investigated. 

Soon it became apparent that extensive quarantine, for prolonged periods, 
could not be established for large groups of men. The exposure to infection 
had been so general that to establish wholesale quarantine would have necessi- 
tated the keeping of tens of thousands of men at St. Aignan for weeks at a time, 
and would have held up military operations, as these men were urgently needed 
at the front. Moreover, an efficient quarantine was difficult, as the men were 
billeted throughout large areas, and frequently lived in houses occupied by 
civilian families. It was impossible to keep quarantined men so placed from 
coniing into contact with outsiders. Frequently, less disease would be de- 
veloped in the quarantined groups than among those outside quarantine. 

To meet these conditions a system of compromise had to be adopted. Con- 
tacts were divided into two classes, immediate contacts and remote contacts. 
Immediate contacts included the men who slept close by the infected cases, 
sat beside them at table, or were their close friends. Remote contacts included 
men who were in the same company or had traveled on the same train with 
infected men. In nearly all instances onlj^ the immediate contacts were 
isolated; remote contacts were disregarded, except in the case of the virulent 
infections. 

As extensive quarantine within the classification camp had proved imprac- 
ticable, it was discontinued. All cases of infectious disease and their immediate 
contacts were sent to the hospital for observation and treatment immediately 
upon their detection. An exception to this rule was made in influenza. This 
epidemic was so widespread and entailed so great a mortality that the remote 
contacts as well as immediate contacts were segregated and carefully watched. 
Contacts were placed in detached groups of buildings at the classification 
camp, where they were examined twice daily by medical officers, their tem- 
peratures being taken at each examination. 

The control of diphtheria, measles, mumps, meningitis, typhoid fever, and 
influenza will be described in detail, as they demanded special attention on 
account of their frequency and virulence. 

Men suspected of having diphtheria and their immediate contacts were 
sent to the hospital immediately upon their detection. Those showing positive 
cultures were kept under observation until three successive cultures, taken a week 
apart, were reported as negative. Contacts having negative cultures were not 
detained. Shick tests were made of entire organizations in which two or more 
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oases of diphtheria liad occurred at about the same time. Men showing 
positive reactions were lield under close observation for the period of incuba- 
tion; their temperatures were taken and throats examined (hiily. 

Special attention was paid to measles in view of the ])ossible complication 
of pneumonia. Measles cases and their immediate contacts were sent to hos- 
pital, the contacts being kept under observation there for the period of 
incubation. 

Patients having mumps were sent to hos])ital and were kept there for a 
period of not less than 21 days. Contacts were not detained, as the disease is 
not dangerous to life, and the cases were so numerous and the incul)ation period 
so long that an undue amount of hospitalization would have been rec(uired for 
their isolation. 

On account of its high mortality, very stringent measures were at first 
employed in the ciuarantine against epidemic meningitis. Entire companies 
and battalions were isolated under guard upon the appearance of a single case 
of this disease within the command. No one was allowed to enter or leave 
the quarantined area without special permission from the division commander. 
Men in quarantine were recjuired to spray the nose and throat three times 
daily with Dakin solution. This rigid quarantine, however, was found difficult 
to maintain. The results were not satisfactory, and as sporadic cases of 
meningitis were of freriuent occurrence, wholesale quarantine was soon dis- 
continued. Instead, immediate contacts were promptly evacuated to the 
hospital, where cultures were taken from their throats, in order to determine 
whether or not they reciuired detention. Positive cases were kept under close 
surveillance in hospital wards. 

In the First Replacement Depot the outbreak of typhoid fever was limited 
to one replacement organization. In that organization about 40 cases were 
iletected within a few days of each other. All the men affected had come from 
the same mobilization camj) in the United States and the infection was j)artic- 
ularly severe, the mortality rate being about 25 per cent. Perforations occurred 
in three cases, all of which were operated upon, with subsecjuent recovery. 
The typhoid cases as well as their contacts were isolated in hospital. The 
stools and urine of contacts and all men working about kitchens and mess halls 
were examined in an effort to locate carriers, but none were found. Cases 
were kept in hospital after their recovery until four examinations of stools and 
urine, made a week apart, were reported negative. The epidemic was studied 
b\' the section of laboratories and infectious diseases. It was found that many 
cases of typhoid had occurred in the camp in the United States from which the 
affected men at St. Aignan had come. It was shown that the men had been 
exposed to a gross infection, and it was believed that the epidemic was due 
rather to the overw^helming infection than to failures in the administration of 
typhoid vaccine. 

The epidemic of influenza reached the First Replacement Depot through 

replacements from the United States. The sickness and death from this 

cause, for a time, ecjualed the rate from typhoid fever in armies prior to the 

<iays of protective inoculation. The deaths, for a time, numbered 20 or more 
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a (lay. I'nusual precautions were taken in luuulling tliese cases. Contacts, 
immediate and remote, were placed in a separate part of the camp and isolated 
there for 10 days. Each man in quarantine was examined twice daily by a 
physician. The slightly sick were immediately evacuated to the hospital. 
A floor space of 40 sfjuare feet per man was insisted upon. When sjjace was 
not available in barracks, men were placed in shelter tents. To prevent men 
coughing in each other's faces at night, the men sleeping beside each other were 
re(|uired to lie in opposite directions, so that the head of each innn was opposite 
the feet of his neighbor on either side. Officers of the day were reciuired to 
inspect sleeping quarters at night to enforce these instructions and to see that 
maximum ventilation was being maintained by keeping doors and windows 
open. In companies where influenza was especially prevalent all men were 
required to wear masks. It is believed that the most useful factor in the control 
of this epidemic was the prompt removal of infected men upon their showing 
the first symptons of the disease. 

Of the influenza cases, nearly one-third developed pneumonia. The 
mortality- of the pneumonia cases ranged from 20 to 45 per cent, at different 
stages of the epidemic. 

In the control of infectious diseases at the First Replacement Depot the 
ideal had to be subordinated to the practical. Time-honored principles and 
procedures suffered violence in the process, but events showed that St. Aignan 
fulfilled its functions as a strainer without unduly retarding the stream of 
replacements which passed through it. The number of acute infectious diseases 
at the front was always negligible. The number of cases at the mobilization 
camps and base ports, from which replacements were drawn, was uniformly 
high. There were never more than 200 men in quarantine or 2,000 in hospital 
at St. Aignan at a time, although the troops passing through the depot some- 
times numbered 4,000 a day. 



chaptp:r XI 

PREVENTION OF VENEREAL DISEASES 

The prcvontion of veneroal disoasc imionii; our t)versoas troops (iiirin<i the 
World War resolved itself hroadly into two main subdivisions, liaving to do, 
the one, with such of our troops as were in allied countries, the other, with 
those in an unfriendly country. Since France contained the <jreater number 
of our overseas forces, and, in addition, our general hea<l(iuarters whence 
came promulgations for the control of venereal diseases, it is deemed appro- 
priate to discuss the subject mainly from the viewpoint of our forces in that 
country. Furthermore, precepts established by us there were equally ap- 
plicable to our troops located in the countries of our other allies, except in so 
far as such precepts were peculiar to France; that is to say, general instructions 
concerning venereal disease prevention applied to all our troops, no matter 
whether they were in France, England, or Italy. However, following almost 
immediately upon the signing of the armistice our Third Army occupied 
enemy territory. Here, complete control over the inhabitants offered a unique 
situation, in so far as the repression of prostitution was concerned: therefore, 
our experiences in Germany in this connection are included in this chapter. 

In so far as north Russia and Siberia are concerned the interest in venereal 
disease among our troops in these places is almost wholly in connection with 
incidence, and since no special problems were met there, not similar to the 
ones dealt with herein, no further mention will be made of them. 

The methods adopted for the control of venereal diseases in the American 

Expeditionary Forces were, excluding artificial immunization, essentially the 

same as the methods applied in the control of other communicable diseases 

limited to human beings and spread by contact. These methods comprised 

the prevention of infective contacts, and the prompt prophylactic treatment 

of persons exposed. Supplemental thereto were such forces as social hygiene, 

recreation, and discipline, which, through a direct or indirect manner, facilitated 

the application of basic principles having to do with the limitation of infective 

contacts. 

PREVENTION OF INFECTIVE CONTACTS 

REPRESSION OF PROSTITUTION 

Absolute suppression of prostitution within a fixed radius of military 
camps and posts in the United States was authorized by an act of Congress, 
approved May 18, 1917. In France the application of similar measures to 
the American Expeditionary Forces was studied by the chief surgeon and the 
judge advocate, A. E. F., in July, 1917.' This study showed the steps taken 
by the British Army in the British Army zone to be founded on certain French 
laws giving powers to the military in time of war. However, at the time 
under consideration, like powers could not be exercised by the American 
Expeditionary Forces by reason of the fact that an American zone had 
not been established. Until the establishment of an American Army zone, 
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dependence had to be placed on the French for such control as was necessary 
over the civil population in the French Army zone.' In this connection the 
following excerpt from the Manual of Military Urology, American Expedition- 
ary Forces, is of interest, as showing how the French regulated prostitution in 
France:^ 

REGULATIONS CONCERNING PROSTITUTION IN FRANCE 

Neither the Penal Code of 1810 nor the laws subsequently enacted in France declare 
prostitution a crime. It is nevertheless under the active supervision of a morals police 
and of a complicated system of regulations. The act of prostitution subjects a woman to 
arrest and imprisonment, for which arrest the police and the prison authorities need have 
recourse to no legal action, for there lias been no violation of the law. 

"Though such a situation contravenes the principles of personal liberty, it has existed 
in France for 60 years and excited singularly little protest" (Charpentier and du Saint). 
Arrests of innocent women are reported from time to time, and the illegality of the situation 
has been many times pointed out, but with no result. 

The legal basis for this situation is found in the law of April 5, 1884, which in article 17 
states that it is the dutj- of the municipal police to insure public order, safety, and health, 
to maintain order in public places, and to prevent and control epidemics of contagious 
disease. The regulations are approximately the same all over the country. In Paris they 
are issued by the prefect of police, in Lyons by the prefect of the Rhone, elsewhere by the 
mayors, subject to intervention by the departmental prefects in case the mayors refuse to 
act, by virtue of article 99 of the law of 1884. 

During the war all towns in the "Zone des Arnices" are under martial law empowering 
the military authorities to issue and enforce such special regulations as they deem necessary 
for tlie control of prostitution; while the decree of August 2 and the law of August 5, 1914, 
declaring a state of siege, place the whole of France under military law. 

A woman may become a licensed prostitute at her own request, at the request of the 
woman in whose house she plies her trade, or perforce if she has been proved to prostitute 
herself on three different occasions. The majority of prostitutes are said to be voluntarily 
inscribed, either l)ecause they are in licensed houses or because they believe the license card 
helps their trade. It is of course impossible to estimate the number of clandestine prosti- 
tutes, but in time of peace they are believed to outnumber their licensed sisters by 5 or 6 to 1. 
The disruption of social ties, etc., resulting from the war has multiplied the clandestine 
prostitutes many times. 

The licensed prostitutes are classed as: 1. Housed women, who inhabit licensed houses 
of i)rostitution. 2. Women with cards (filles en carte) who are licensed to solicit upon the 
streets, under certain restrictions. 

All licensed prostitutes are required to submit to a physical examination at stated 
intervals, usually once a week. This examination at stated intervals usually consists of 
an inspection of the exterior of the body and of the interior of the mouth and genitals. The 
same speculum is used for all examinations and merely wiped with a towel each time it is 
inserted, though if a syphilitic lesion is found the speculum is dipped for an instant into an 
anti-septic. It is not uncommon for the records to show no case of venereal disease for 
months together in houses containing five or more women. The police regard this as evidence 
of the thoroughness of the medical examination and the cleanliness of the licensed prosti- 
tute; but the world-wide evidence of the infectiousness of all prostitutes makes the presump- 
tion quite the opposite. 

Special hospitals are provided for the diseased prostitutes, and evasion of the medical 
inspection or other defiance of the law is punished by imprisonment. 

Licensed streetwalkers are forbidden to solicit during the hours of daylight or after 
11 o'clock at night, to speak to men accompanied by women or children, to solicit from 
windows, to form a group of three or more persons upon the public street, to share their 
odging with one another (unless the house is licensed), or to frequent certain streets and 
public places. The regulations providing for the arrest and punishment of clandestine 
prostitutes have been interpreted as having no application to concubines who live with a man. 
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The following recent regulations still further restrict the activities of streetwalkers: 

French Republic. 

By my circulars of February 1, 1914, February 2, July 21, and December 4, 1916, I have 
called your attention to the great importance of making every effort to prevent tlie propaga- 
tion of venereal disease, notably syphilis. The need of this is greatest in places where troops 
are stationed. 

My previous instructions related to the duties of mayors in this matter, but I feel that 
in order to insure the more efficacious supervision of public women it is essential that you 
should U.SC the police powers conferred upon you by article 99 of the law of .\pril 5, 1SS4 
Therefore I suggest that you issue an ordinance conforming to the appended model and 
post it in all the communes of your Department where it is applicable. 

Moreover, you should insure the strict enforcement of the Penal Code, article 47.5, 
paragraph 2, imposing upon those who rent rooms the obligation to maintain a register in 
which is inscribed the name of every person who has gone to bed or passed the night in the 
house, and to present this register at specified times to the mayors and police officers or 
commissioners, or other authorized citizens. These renters of rooms should, moreover, at 
the present time require the identification of those whom they take into their houses. The 
enforcement of these regulations will permit you to verify whether a woman has been 
registered several times in the company of different men, thus proving that she is practicing 
prostitution. In this event she should, after due warning, be inscribed as a registered 
prostitute. 

F'urtherniore, the Council of State has decided on August 6, 1915, that the military 
authorities are authorized to close places where liquor is sold {debils de boissons) when their 
character is such as to compromise the interests with which the military authorities are 
charged during the state of siege. It will therefore be necessary to transmit to the military 
authorities the name and address of every ca,f6, bar, or inn which does not conform to .\rticle 
I of the above order. 

Kindly notify me of the receipt of this communication. 

Malvy, 
Minister of the Interior. 

To the Dep.\rt.mental Prefects: 

Paris, May 30, 1917. 

French Republic. 
In accordance with the law of April 5, 1884, concerning municipal organization, notably 
articles 97 and 99 of this law, in order to insure public surety, order, and hygiene, special 
supervision should be exercised over those establishments and public places where prostitution 
may occur. 

It is therefore ordered: 

Article 1 

That it is forbidden for all those who sell liquors, and for proprietors of cabarets or 
caf^s : 

1. To employ in their establishments (exception made for the wife, children, and grand- 
children of the owner, or orphans of members of the family under his charge) women less 
than 18 years of age, or to employ women over 18 years of age who do not possess a certifi- 
cate of morality covering at least three months, unless they are members of the family of the 
owner. 

2. To place in the windows of saloons, cafes, counters, bars, and similar establishments 
opaque curtains or windows, and in general to employ any other means obstructing the 
view of the interior of these establishments from the street. 

3. To receive customers in any other rooms than those to which the public has access, 
such as rooms in the back of the house which do not open upon the street. 

4. To permit the girls or women employed in these establishments to sit and drink with 
customers. 

5. To employ or habitually to admit depraved women for the purpose of prostitution 
in these establishments or upon the premises. 
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Article 2 

Licensed prostitutes are forbidden to frequent tlie neiglil)orhood of barracks, arsenals, 
schools, churches, public squares, markets, public promenades, and the principal streets 
and in seaports the quays where passengers disembark, the jetties, seawalls, and beaches. 

Article 3 

Hotel keepers and those who rent lodgings shall not lodge or even occasionally receive 
for the purpose of prostitution licensed prostitutes unless they show that they have conformed 
with the law, notably in reference to sanitary inspections. 

Article 4 

In order that they shall be regularly submitted to sanitary inspection, a special register 
shall be kept of all women who incite or practice prostitution or solicitation in any manner 
on the public streets or in places open to the public or in any place opening upon the public 
streets. 

Article 5 

Every infraction of this order shall be reported and vigorously prosecuted according to 
the law. 

Article 6 

Subprefects, mayors, officers of the gendarmes, police commissioners, and all other 
officers and agents of the police are charged, each in his special department, with the execution 
of the above order. 

REPRESSION OF PROSTITUTION AT PORTS OF DEBARKATION 

During the suminor and early fall of 1917, St. Nazaire was the base port 
in France which was used most extensively for debarking our troops.'' Because 
the source of many new cases of venereal diseases, which had appeared in our 
recently arrived divisions, could be traced to St. Nazaire, this port was made 
the subject of an investigation by the consultant urologist, American Expe- 
ditionary Forces, in October, 1917.* In his report to the chief surgeon, A. 
E. F., the consultant urologist stated:'' 

1. General situation. — St. Nazaire is a typical seaport town of between 30,000 and 40,000 
population, with great numbers of prostitutes and other types of loose women. About 
150 of these women are registered, and more or less carefully examined by the French. 
Several so-called regular houses of prostitution are recognized and regularly examined. 
Our study shows that this inspection and examination is thoroughly inadequate and insuffi- 
cient, and we have records to show that in the cour.se of a month at least 14 cases of venereal 
disease, mostly syphilis, were acfpiired from one of these supposedly best houses, which is 
examined three times weekly by the French authorities. It is evident that very little pro- 
tection is thus afforded. The cafes, buvettes, hotels, and stores contain large numbers of 
loose women, and many are also to be picked up on the streets. Almost all portions of the 
city are open to prostitution. 

2. The liquor situation. — There are scores of .saloons which sell "hard" liquor Vjoth by 
the glass and bottle to our soldiers, although they deny it to the French soldiers. As a result 
drunkenness among our men is often very great, especially when new regiments of troops 
arrive by transport. This leads to much disorderliness, huge crowds invade the houses of 
prostitution often filling the streets, individual women serve great numbers of men and little 
provision for washing and cleanliness is afforded. It is evident that many women thus 
transmit the disea.se from one man to another without perhaps acquiring it themselves. 
♦ * * 

3. Conditions at camp. — (a) Large numbers of troops pass through here at stated 
intervals. Recently as many as 12,000 were in camp at one time. From 10 to 20 per cent 
of the.se men were given leave from 4 to 10.30 p. m. During this time from 1,200 to 1,500 



IN THE AMERICAN EXPEDITIONARY FORCES 903 

were often in St. Nazaire, about 13^ miles distant. A huge per cent would drinlc heavily 
of the liquors afforded, particularly cognac, eau-de-vie, and niger rum, which is sold to our 
soldiers regardless of French laws. The reports indicate that not infrequently several 
hundred men get drunk. * * * Almost none of these men receive prophylactic treat- 
ment, although many have had sexual intercourse. In addition often 200 to 300 men, 
drunk but still able to walk, wander back to camp. * * * Many of these are unable, 
or refuse, to take prophylactic treatment. As a result, probably hundreds of cases who 
should be given prophylaxis do not receive it, and the unusually high amount of venereal 
disease recently contracted by regiments passing through St. Nazaire is ])robably attributa- 
ble to this failure to use prophylaxis. 

(b) Camp commander reports that owing to the wide extent of Camp No. 1 it is iniiios- 
sible to guard it, and many men steal away without leave, and these also fail to report for 
prophylaxis. Camp commander strongly recommends the erection of a fine barbed-wire 
fence around Camp No. 1, asserting that this will greatly simplify the problem of guarding 
the camp and preventing absence without leave. If this is done, no difficulty will be experi- 
enced in keeping men in camp and he strongly recommends that all transient organizations 
and detachments be kept in camp while at St. Nazaire. The large athletic fields, amuse- 
ment halls, reading rooms, moving picture places which have been amply provided furnish 
adequate amusement and occupation — far more in fact than St. Nazaire itself. Troops 
who are now permanently stationed at Camp No. 1 and at work in St. Nazaire are regularly- 
provided with pas.ses. 

4. Prophylactic stations. — At Camp No. 1 these are thoroughly inadequate if present 
conditions allowing huge numbers leave in the city at night are followed. Better stations 
with considerably more equipment, more personnel, better sanitary arrangements and 
provisions should be provided. In St. Nazaire the prophylactic stations are scattered all 
over the city with the various detachments. Some are well equipped and organized. 
Others are absolutely unsatisfactory. In some no privacy is afforded, the treatment being 
given in the open barrack in full view of everybody. One station was exposed to the 
weather, with no covering. In other places the equipment was thoroughly inadequate. 
There seems to be little realization on the part of certain commanding officers of the great 
importance of venereal prophylaxis from the military standpoint and the orders requiring 
lectures to the men, instructions and advice are in some cases not followed. 

5. Prevalence of venereal diseases. — Some detachments have a very high rate of venereal — 
8 to 10 per cent. Others, better looked after, have an extremely low rate, particularly the 
19th Engineers, whose rate per thousand last month was zero, and the 17th Engineers, whose 
rate last month was 0.9. Among the stevedores the rate is 51 per thousand. A detach- 
ment of 300 men recently coming from St. Nazaire showed a 4 per cent venereal rate, due 
largely to ca.ses acquired at St. Nazaire. They report very inadequate prophylactic measures. 
The .same report was made by officers of the 23d Infantry, who state that during the eight 
or nine days spent at St. Nazaire two battalions developed 36 cases of venereal disea.se. 
This probably is largely due to drunkenness and consequent failure to take prophylactic 
treatment. 

It will be noted in this report that a number of contributing factors made 
for the unsatisfactory status of the venereal disease incidence at the time in 
question; nevertheless the fact stands out preeminently that the relative ease 
of access to the prostitutes of St. Nazaire was really at the base of the difficulty. 

As mentioned above, since the American Expeditionary Forces had no 
military control over civil commimities in France, except later in our zone of 
the armies, it was impossible to suppress prostitution at St. Nazaire. How- 
ever, following a visit by General Pershing to St. Nazaire to make a personal 
investigation of the reported situation there " indirect measures for the repres- 
sion of prostitution at that place were put into effect. These mea.sures com- 
prised restriction of opportunities for members of the American Expeditionary 
Forces to leave their commands while at St. Nazaire, of which more will be 
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said later, and placing houses of prostitution "out of hounds"; that is to say, 
near all known houses of prostitution in St. Nazaire military guards were sta- 
tioned so as to prevent the entrance thereto of mcmhers of the American 
Expeditionary Forces.' This last measure was reported as having a decidedly 
beneficial effect as evidenced by the diminished niimber of subsequent local 
venereal prophj-lactic treatments." 

The following letter from the chief of the French mission, American Ex- 
peditionary Forces, to General Pershing, shows what measures the local French 
authorities agreed to take to control prostitution, the difference between their 
methods and those we had placed in force lying in the fact that the French 
repression looked toward clandestine prostitution only: 

[Translation] 
No. 794/S. S. 

French Military Mission, A. E. F., 

December 13, 1917. 
From: General Ragueneau, Chief of the French mission, A. E. F. (for the Medical Corps). 
To: Commander in Chief, A. E. F. (for the Medical Corps). 
Subject: Repression of prostitution (report of the SS. Prefet of St. Nazaire). 

I have the honor of informing you that following your visit of October 26, 1917, at St. 
Nazaire and the fears you expressed regarding the propagation of venereal disease a meeting 
ha.s taken place at the Sous-Prefecture of St. Nazaire. 

At the demand of Colonel Bash, commanding the American base, M. le Sous-Prefet 
has taken, in agreement with the qualified civilian and military authorities, the following 
measures in order to check as much as po.ssible the spread of venereal diseases. 

If it has been impossible to proceed simply to the closing of the houses of prostitution, 
which are considered even from the material point of view as the lesser evil, as shown by 
the medical statistics, the rigors of examination for the women who are residing there have 
been increased and any infraction severely punished. 

Regarding the expulsion of the prostitutes known as such, it is applied with extreme 
severity against those which have no domicile, these women being also closely watched. 

Clandestine prostitution will be relentlessly repressed and severe action taken against 
the culprits, with this special reservation, that a careful distinction must be made between 
professional debauchery and passing shortcoming, and efforts must always tend to safeguard 
family honor. 

The military authority will continue to be inflexible for the bars and restaurants guilty 
of infractions, frequent visits will be made in the rooms, and numerous rounds will insure 
the clearing of the street. 

Tlie cooperation of the American police will be accepted with the greatest pleasure, 
and great interest will be shown to all data touching prostitution regulations in the United 
States. 

The colonel, director of tlie services, 

(Signed) F. Reboul, 

One copy to commander in chief, A. E. F. (general staff). 

One copy to commander in chief, A. E. F. (information for chief surgeon). 

On December 18, 1917, General Headquarters, A. E. F. recognized the 
principles of repression of prostitution as distinguished from the principle of 
regulation and issued a general order which recjuircd that, at ports of debarka- 
tion, by earnest cooperation with the French authorities and, if necessary, by 
the use of a military secret service, every endeavor was to be made to locate 
the habitations, rooms, or apartments and town sections occupied by women 
engaged in prostitution.' All such places were to be considered "off limits;" 
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they were to be described and posted in each company or detachment, and the 
visiting or frequenting of these places by members of the Tiinerican Expedi- 
tionary Forces was to be prohibited. Though this order was intended especially 
for application at the ports of debarkation of the American Expeditionary 
Forces, it was to be "interpreted in general as applying to all stations where 
troops were stationed." ^ 

The effect of the repression of licensed prostitution on the incidence of 
venereal diseases at St. Nazaire is exemplified by the following table, which 
shows plainly the great reduction in the number of venereal disease contacts 
(number of venereal prophylaxis treatments) subsequent to November 15, 
1917, when licensed houses of prostitution were placed "off limits:" " 

Table No. 44 — Data from venereal reports of American troops permanently stationed in St. 
Nazaire, France, showing the effect of repression of prostitution 



White troops 
1917 



August 

September.. 

Octot)er 

November. . 
December.. 



Strength 

of 
command 



January. 



Colored troops 
1917 



Number 

of Venereal Vencreai 

venereal disease disease 

prophy- I incidence rate 

laxis absolute per 1.000 

treat- numbers strength 

ments 



August 

September.. 

October 

November.. 
December. . 



January . 




The proscription of licensed houses of prostitution obviously had no 
effect on clandestine prostitution; however, through the observations of our 
urologists in the base sections, A. E. F., it was shown that the opportunities 
offered for venereal disease contact were infinitely less through the medium 
of clandestine prostitution in our debarkation ports in France than was the 
case with licensed houses of prostitution." Our troops, newly arrived from the 
United States, contained few men possessing any knowledge of the French 
language, and for this reason many of them refrained from speaking to a 
French girl on the street. Many who went so far as to converse with women 
of the street withheld from accompanying them to a strange house through 
lack of a clear understanding. On the other hand, the same soldiers would 
find no such difficulty in visiting a house of prostitution where there was an 
interpreter. The houses of prostitution were prepared for sexual commerce 
in a wholesale manner: whereas the clandestine prostitute, through the 
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necessity for searching for pei-sons with whom she could carry on lier trade, 
was thus physically restricted from effecting many venereal disease contacts 
during a given period of time. It was reported that 60 prostitutes in licensed 
houses of prostitution in Bordeaux had, during a 10-day period in September, 
1917, 15,000 sexual relations." 

Not only were licensed houses of prostitution put ''off limits" in St. 
Nazaire, but, also on December 14, 1917, to make their proscription more effec- 
tive in so far as the American Expeditionary Forces were concerned, a large 
area of the city which encompassed houses of prostitution as well as dis- 
reputable grog shops was made into a restricted district into which none of 
our sailors or soldiers, and no American civilians, attached to the American 
Expeditionary Forces, were permitted to enter, except on bona fide business." 
This method of closing off certain undesirable portions of cities to the American 
Expeditionary Forces subsequently came to be generally applied in France.'" 

Thus controlling licensed houses of prostitution, in so far as the American 
Expeditionary Forces were concerned, inevitably ran counter to the French 
principle of the control of venereal diseases, which, as we have seen, was based 
on keeping in close touch with declared prostitutes, and by so doing to limit 
automatically the occurrence of clandestine prostitution. The establishment of 
precedent in the control of venereal disease in the American Expeditionary 
Forces arose in a number of instances from conditions studied at St. Nazaire. 
We have seen how licensed houses of prostitution first were declared "off 
limits" there by us: also, how this delimitation subsequently was expanded 
so as to include an area containing such objectionable places. It is natural, 
then, for the first voicings, on the part of the French, of an objection to this 
application of our system which was so diametrically opposed to their system, 
to have originated in St. Nazaire. The following extracts from a report of the 
base urologist. Base Section No. 1, A. E. F., December 14, 1917, show some of 
the apprehensions entertained by the local French authorities, connected 
with the restrictive measures we then were enforcing in St. Nazaire:" 

The mayor and the police officials have been very active in their opposition to the 
restrictions which have been imposed on the houses of prostitution. The mayor has brought 
forth many arguments as to why soldiers should be allowed these privileges; he has had 
many conferences with Colonel Bash and urged that the houses be opened. He called on 
the present commanding officer lately in regard to the negro stevedores and urged that 
.something must be done, for the French would be in danger. 

Yesterday, he offered three suggestions: (1) That three houses of prostitution be opened 
for the negroes, (2) if this was not found to be satisfactory, that negro women be brought 
over from the United States to serve as prostitutes for these men; (3) that, if neither of the 
above suggestions could be accepted, all of the negroes be sent back to the United States. 

)tt * * iii :^ * * 

The mayor claims that he is going to take up the matter with the officials in Paris. 

******* 

Meanwhile the Medical Department of the French Army was studying the 
American system for suppressing prostitution. In a report of January 31,1918, 
to the French Minister of War, urging reform of the regulations for the French 
Army, concerning prostitution, and which formed the basis of a communication 
from the French Premier to the chief of the French mission, A. E. F., to be 
quoted later, there are the following statements.: " 
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Before comiiiunicatiiig with the American Army authorities on so delicate a subject, the 
cabinet of the minister requested the Undersecretary of State for Hygiene to enlighten tliem 
as far as possible concerning the viewpoint of the American Government, and concerning the 
steps already taken or contemplated on this subject. 

The inclosed report of Medical Inspector Simonin reveals unmistakably that it is not 
possible, for the present at least, to propose the regulation of prostitution to the American 
authorities, in view of their hostility to this system. 

But the facts related in this report demonstrate that in the existing moral conditions, 
and despite tlio prophylactic and disciplinary measures taken by the .\merican authorities, 
the absence of regulation of prostitution in the towns occupied by troops arriving from 
America results in most deplorable conditions. 

The report of Medical Inspector Simonin referred to in the above-quoted 
statements begins with a comprehensive review of our War Department 
instructions concerning the program of social hygiene for soldiers, which was 
promulgated by the Surgeon General, United States Army, in bulletin form, 
August 17, 1917, and the zone regulations, as described by the Secretary of 
War in his letters to mayors and sheriffs of the United States, on August 10, 1917. 

The report then proceeds to discuss the viewpoint of the French Govern- 
ment on the question of the prevention of venereal diseases in their Army and 
includes a review of our anti venereal campaign at St. Nazaire, as follows: " 

In absolute contrast to the above is the secret note of January 15, 1916 (No. 1061-5) 
French Headquarters, relative to the prevention of venereal disease, which contains the 
following jjaragraph: "The multiplication of public houses should be discreetly favored and 
their inmates examined at least every two days by the military physician." 

The Academy of Medicine on June 22, 1916, among the recommendations presented to 
the authorities, included the following: 

"The supervision and daily inspection of women in houses of toleration, and biweekly 
inspection of other inscribed jirostitutes." 

It is to be noted, however, that this same assembly on March 22, 1917, animated by the 
same spirit as our great American ally, insisted "on the necessity of notifying young jiersons 
that chastity is not only possible but commendable and sanitary, and of notifying married 
men that it is their duty, not only from the moral but also from the hygienic point of view, to 
avoid casual cohabitation." 

More recently still (December, 1917) "Cabinet du Ministre {Section des Oeuvres mili- 
taires direrses) " requested the opinion of the Undersecretary of State for Health on the pro- 
priety of favoring the establishment of houses of toleration well supervised in the "centers of 
furlough {herbergement) for the American Army at the front." 

This policy seems very little in accord with the regulations of the honorable Secretary of 
War at Washington and qualified to surprise him not a little. 

Ill 

The Antivenere.\l Campaign at the American Base at St. Nazaire 
french and american activities 

As early as .\ugust, 1917, Doctor Gouin, chief of the municipal center of skin and 
venereology of the eleventh region at Nantes, noted a very marked increase of syphilis in 
the regions of Nantes and of St. Nazaire. He believed that this coincided with a consider- 
able increase of prostitutes of all classes attracted by the arrival of the .Americans. Since 
the month of June, 1917, the town of St. Nazaire had a subcenter of skin and venereology 
and a special hospital service, the activities of which were very satisfactory, thanks to the 
combined efforts of the subprefect, the mayor. Doctor Gouin, Doctor Salamo, and the 
Commission des Hospices. 

A laboratory, with Doctor Weil-Halle, physician of the Paris hospitals, at its head, 
performs bacteriological and Wassermann reactions. 
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The official prostitutes are well supervised in the three public houses, which include 43 
inmates, as well as among the 50 women inscribed with the morals police. Prostitutes are 
visited regularly every week and also visited unexpectedly quite frequently. 

The dispensary holds daily consultations, morning and afternoon and at 7 p. m. Out- 
patients are received there. The morals police, whose number has been increased, carefully 
control the feminine frequenters of cafes, hotels, and lodgings. 

The Americans on their arrival have therefore found an antivencreal organization 
as perfect as possible, both froin the medical and police point of view. From June to 
October, 1917, the number of women in the houses of toleration rapidly increased to 70 
and the licen.sed streetwalkers to 76. But the number of prostitutes also increased, as did 
the prostitutes among the factories of St. Nazaire situated in the town and which employ 
1,928 women. 

Syphilis promptly appeared in the American Army. The American medical authorities 
accused the women of St. Nazaire, and an investigation was begun to locate the source of 
the infection. 

The official prostitutes were first investigated. These 146 women, being frequently 
inspected, are but little dangerous as far as syphilis is concerned, but can, of course, in spite 
of all precautions, transmit gonorrhea. Doctors Salamo and Weil-Halle requested the 
American sanitary officer to accompany them in the inspection of prostitutes from August 
to October, 1917. Si.xteen authorized prostitutes afflicted with secondary syphilis were 
arrested and placed under treatment. These may have been sources of contamination, 
but only during a brief period, since they were visited three or four times a week. 

Moreover, 16 authorized prostitutes were found afflicted with primary syphilis and had 
therefore been contaminated by their clients. 

As a result of these observations, the American Medical Department placed the licensed 
houses out of bounds for American troops at the end of September. What was the result? 
Clandestine prostitution took care of all the Americans. The factory workers, the employees 
of cafes, laundries, hotels, shops, etc., multiplied their advances and disseminated their 
contagions. The question then arose whether the difficulty did not arise in part from the 
Americans themselves. Were there not some men afflicted with syphilis among the Ameri- 
cans disembarking in France? 

Up to October 21, 1917, no sanitary inspection had been made of American troops 
before debarkation. Since October 21, such visits are made and the American medical 
authorities have been somewhat surprised at the number of cases of syphilis discovered at 
the time of debarkation. 

Contamination arises therefore from both sides; from the French population and from 
the American troops. 

Here, according to the American reports, is the percentage of men found contaminated 
at their arrival in France in October and November, 1917: Civil employees, 45 per 1,000; 
Hospital Corps and marines, 67 per 1,000; chauffeurs and automobile mechanics, 80 per 1,000; 
hommes des trains, 85 per 1,000; soutiers et debardeurs, 220 per 1,000. 

The last debarkation, according to Doctor Salamo, chief of the subcenter of dermatology 
at St. Nazaire, gave 2 to 25 per 1,000 men afflicted with venereal disease. 

In the face of such figures we may well wonder how many French women were infected 
from June to October by these Americans. 

However this may be. Colonel Ford, American surgeon at St. Nazaire, made the following 
request of the subprefeet: 1. Closure of all licensed houses; 2. banishment of licensed street- 
walkers; 3. exclusion of prostitutes not residing at St. Nazaire; 4. severe repression of clan- 
destine prostitution and closure of houses to which they take their clients; 5. prohibition of 
prostitutes who have left St. Nazaire to return. 

The subprefeet, Doctor Gouin; Doctor Salamo, chief of the center of venereology; 
Doctor Melkoch, civil physician in charge of the supervision of licensed houses; Doctor 
Weil-Halle, hospital physician in charge of the laboratory at St. Nazaire, replied that this 
measure would make prostitution exchrsively clandestine, and that the extension of official 
prostitution, well supervised, was the best guaranty against the spread of venereal disease. 
It was therefore propo.sed to the Americans that licensed prostitution be placed under a com- 
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billed civil and military, French and American, control with the collaboration of an increased 
zeal in the supervision exercised by the French-American police. 

Doctor Weil-Halle even suggested the experimental installation of a station of American 
prophylaxis in the jiublic houses where an expert hospital sergeant could ai)i)ly prophylactic 
treatment immediately. P\irthermore, a register could be established at this point upon 
which would be inscribed the name of the American soldier with that of the woman. This 
would permit a certain ultimate control of alleged contamination. 

The director of the health service of the eleventh region in transmitting these i)roi)ositions 
expressed the desire that the American health service would be willing to submit troops and 
workmen arriving from the I'nited States to a strict physical inspection before their embarka- 
tion for France. 

On December 22, 1917, the Undersecretary of State gave his approbation to the proposi- 
tion made by the civil authorities and the health department to Colonel Ford, medical officer 
of the American base at St. Nazaire, inasmuch as they concerned venereal prophylaxis. But 
our allies, faithful to those principles emanating from the Secretary of War, Mr. Baker, 
declined the proposition and have persisted in their original plan so that the situation at 
St. Nazaire on January 1, 1918, is as follows: 

1. Licensed houses are declared out of bounds by the American commander. 

2. Licensed streetwalkers are also forbidden the American troops. 

3. Sentinels placed at the entrance of streets inhabited by licensed streetwalkers pro- 
hibit access to all quarters which are known or suspected to contain such women. 

4. The only material defensive or protective measure consists in the installation of pro- 
phylactic stations where the men who have had sexual relations are required to report (o) in 
order to be registered; (b) in order to submit to a friction of calomel ointment and a preventive 
mercurial injection of collargol [sic]. 

This procedure reminds one of the sanitary cabinet suggested long ago in France by 
Mr. Cheron. 

The .\mericans have added, however, the prospect of court-martial for all soldiers, 
who, having failed to report at the prophylactic station, are subsequently found afflicted 
with venereal disease — the best possible means of inciting them to carefully conceal their 
disease. 

The object of the Americans is to prevent their soldiers from having sexual relations. 
To attain this they bring into play every means for retaining the soldier in his camp by giving 
him all possible distractions, even the most modern. 

Beginning with the principle that chastity is possible, they have decreed an official 
continence, and they confide to religion and morals the duty of maintaining morality in man 
and of keeping him always master of his passions. They depend, however, on violent 
physical exercise to afford distraction and to diminish the desire of their soldiers. 

It would seem that this new state of things promises a future full of hope for clandestine 
prostitution at St. Nazaire, and, on the other hand, many difficulties and trials for police 
supervision, given the fact that the Americans are by no means free from venereal disease, 
when they debark in France. 

******* 

In short, the first results obtained by the Americans from prohibition of licensed prostitu- 
tion for their troops have been the following: 

1. According to the reports of police commissioners, the number of rapes and attempts 
at seduction has never been so great as during that period. 

2. The centers of clandestine prostitution have been broken up. They are no longer 
in the center of the city. They have extended beyond the limits of the commune and are so 
much the more difficult, if not impossible, to supervise. Indeed, clandestine prostitution 
at the present moment thrives in the communes of Trignoc, St. Brevine, Labaule, Pornichet, 
Lecroisic, etc. 

Be that as it may, the military medical authorities and the French civil authorities will 
continue to multiply their efforts to support the American theory of prevention. 

America has the noblest official moral aspirations. These should be encouraged, but 
can our Ally give similar guaranties of individual morality? Or at least, will she be willing 
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to support our efforts by imposing on her troops before embarkation for France, as well as 
at the time of debarkation, a careful sanitary inspection and prompt treatment of all con- 
tagious venereal lesions? This would not seem too much to ask, and from it one might 
expect a most excellent result. 

On February 17, 1918, the following letter was written by M. Clemenceau, 
French Premier and Minister of War, on the subject of hygiene of allied troops, 
a copy of which was transmitted to General Pershing: '- 

No. 1168 C. 

[Translation] 

Ministry of W.\h, 4th Bureau, 

Paris, February 17, 1918. 
From: The President of the Council, Minister of War. 
To: Chief of the French Mission, A. E. F. 
Subject: Hygiene of allied troops. 

The presence on French territory, specially in certain important centers, of American 
troop assemblages brings up cjuestions of social hygiene which it is of great importance to 
solve to the best interests of the health of the allied troops and of the civilian population. 

Regarding more specially the propagation of venereal disease, the methods followed 
so far by the American Expeditionary Forces do not seem to have given good results. In 
fact, total prohibition of all regulated prostitution in the vicinity of the American troops 
has had for result, in spite of the measures of prophylaxis and discipline taken by the American 
authorities, the increase of propagation of venereal diseases among the civilian population 
of the neighborhood. 

Consequently, I would be very much obliged to you for calling again the attention of 
the American high command to this serious question. 

In this respect, it is certain that clandestine prostitution offers to men more numerous 
and, above all, more dangerous temptations than regulated prostitution. The latter, under 
its strictest form — that is, the house of prostitution — excludes, if not completely, at least 
reduces very sen.sibly, the dangers of unrestrained prostitution. Owing to the administra- 
tive and sanitary control b\- the public authorities it offers the maximum of security, reduc- 
ing the risk of contagion to the minimum. 

Should the American high command see this question in the same light, I would put 
my services at its disposal for causing, if necessary, in concert with the Minister of the Interior, 
the creation of special houses of this kind. 

I beg of you to let me know as soon as possible the reply of the American commandant. 

(Signed) G. Clemence.^u. 

In a reply to the above letter, the chief surgeon, A. E. F., on February 23, 
1918, expressed the belief that the statement made in M. Clemenceau's com- 
munication that the methods followed by the Americans have not given good 
results in the prevention of venereal diseases, was without foundation. As a 
matter of fact, it was thought that the records of the American troops for 
noneffectiveness and for admissions because of venereal disease was better 
than that of any other army of which he had knowledge. '■'' It was proposed 
that a conference on this question take place, in which it was desired that three 
officers of our Medical Department participate and anj- number of French 
medical officers to be determined by the French Government."* 

Such a conference was arranged; the representatives of the American 
Expeditionary' Forces chosen were so selected because of their knowledge of 
social hygiene." 
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It was evident to the American representatives throufjliout the protjress 
of the conference that it wouhl be inii)ossible for the French to understand the 
American viewpoint reganhng the subject of suppression of prostitution: 
hkewise, it was impossible for the Americans to understand the Frencli j)oint 
of view. It was explained to the French delegates that licensed prostitution 
never had succeeded in the object which it sought to accomplish: moreover, 
that public opinion in the United States would never tolerate the adoption 
of licensed prostitution." 

A subcommittee of the conference investigated the allegations made by 
the French Government concerning conditions at Base Port No. 1, A. E. F.'' 
It was found that not only had the incidence rate of venereal diseases been 
markedly reduced at this port since the proscription of licensed houses of 
prostitution to the American Expeditionary Forces, on November 15. 1917, 
but that the prophydactic treatments among our troops stationed at this port 
also had been reduced from an average of about 500 per thousand per month 
to about 150 per thousand per month. During the three months following 
the banning of licensed houses of prostitution to our troops in St. Nazaire, 
the occurrence of one rape and one attempted rape by American troops on 
French women was reported to the provost marshal, Base Section No. 1 ; 
whereas, during the three months preceding the issuance of the orders referred 
to, precisely the same number of similar crimes had been reported, viz, one 
rape and one attempted rape.* These periods are brief; however, they cover 
the time the French officials had in mind. 

During the conference, which intermittently covered the period of about a 
month, the French representatives showed everA" desire to view the jiroblem 
from our point of view, and to put into effect any regulations which would in 
any way prevent the spread of venereal disease. Because it was the expressed 
opinion of the American representatives at the conference that the sale of 
alcoholic liquors of all kinds in houses of prostitution was one of the most 
important factors in the question under consideration, the French were quite 
willing to advocate the prohibition of the sale of alcoholic liquors, even agreeing, 
in a set of regulations which they proposed, to specify that no beverages except 
tea, coffee, chocolate, sirups, and lemonade would be permitted to be sold in 
houses of prostitution.'* 

On May 12, 1918, the chief of the French military mission with the Ameri- 
can Army, sent the following letter to the chief surgeon, A. E. F., inclosing the 
prfiposed regulations referred to above:'' 

I have tlie honor of addressing you. There is attached a copy of letter No. 3627 C, dated 
May 9, 1918, from the president of the council, the Minister of War, upon the subject of 
hygiene of allied troops, as well as a statement relative to the organization and the functioning 
of the houses, so-called "licensed houses," for the prevention of venereal disease in the Army. 

The president of the council asks if you will be disposed, granting the observance of the 
rigorous requirements of the regulations above mentioned, not to forbid to American troops 
access to the licensed houses which are subjected to supervision as prescribed. 

I would appreciate the receipt as soon as pos.sible of your reply upon this subject, so that 
I may communicate the information to the president of the council, the Minister of War. 
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The attitudo of the chief surgeon, A. E. F., toward the proposals of the 
French Government that we accept the proposition that it were better to 
license houses of prostitution was unequivocally expressed in the following 
letter to the commander in chief, A. E. F. :''^ 

1. Under date of February 17, 1918, M. Clemenceau, the JVeneh Premier, addressed a 
letter to the commander in chief suggesting tliat the Americans give serious consideration to 
the prevention of venereal disease so that the spread of these diseases would be kept at a 
minimum among the American troops and that the civil population in France would be pro- 
tected. In this letter the Prime Minister brought up the question of licensing houses of 
l)rostitution. The result of this communication was several conferences between the French 
service and the American service on the venereal cjuestion. The attached letter from the 
Minister of War, which relates the result of the series of conferences, incloses regulations for 
the government of houses of prostitution, which were drafted by the French service, and the 
question is asked if the American authorities will cease ijutting houses of prostitution out of 
bounds if the regulations suggested are approved and vigorously enforced. 

2. It is thought most commendable on the part of the French .service that they should 
have viewed this subject in such a broad light and should have adopted .so many points in 
favor of .\meriean ideas. The regulations which arc proposed for the government of houses 
of prostitution are very good. They abolish many of the privileges which had heretofore 
been allowed in these houses and adopt the practice of prophylactic treatment, which has 
been developed by the Americans during the past several years. Particular attention is 
invited to the fact that these regulations were drafted by the French service and that the 
.American members of the commission had nothing to do with their formulation. 

3. In view of the stand taken by our Congress in passing law for the i)rotection of soldiers 
in camp and in consideration of the instructions of the Secretary of War putting into operation 
the act of Congress, it is not believed the United States Army can adopt any policy e.xcept 
that all houses of prostitution shall be put out of bounds. It is recommended that an answer 
be given to the Minister of War on this basis. 

REPRESSION OF PROSTITUTION IN INTERIOR CITIES 

Though General Orders, No. 77, G. H. Q., A. E. F., December 18, 1917, 
was to be apjilied to all stations where the American Expeditionary Forces 
were stationed, regarding the habitations of prostitutes being considered "off 
limits" to our troops, reports from A-arious sources in the American Expedi- 
tionarA" Forces indicated that, during the winter of 1917-18, in places other 
than ports of debarkation, houses of prostitution were being tolerated by our 
officers and to which our soldiers were permitted free access." In a number of 
instances local French authorities made strong pleas to local commanders either 
to establish houses of prostitution, especially for American troops, or to author- 
ize officei-s of the Medical Department, A. E. F., to cooperate with French 
physicians in the examination of the inmates of licensed houses of prostitution.* 

In August, 1918, misconception as to what should be done regarding 
licensed prostitutes definitely was made impossible by the following instruc- 
tions from General Headquarters, A. E. F. : '" 

HOUSES OF PROSTITUTION 

Throughout the A. E. F. all houses of prostitution, as well as saloons indulging in the 
improper sale of intoxicants to members of the A. E. F., will be designated as "off limits." 
Commanding officers will adopt the necessary means and disciplinary measures to prevent 
.soldiers from visiting them. 
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REPRESSION OF CLANDESTINE PROSTITUTION 

In the attempt to repress clandestine ])rostitution in tlie American Expe- 
ditionary Forces, recourse was had, iinder the French hiw, to the (h'])ortation 
of women discovered to he chmdestine ])rostitiites from the cities wliere they 
were j)racticing tlieir jjrofession. The following ])aragraph in Bulletin No. 4o, 
G. H. Q., A. E. F., August 8, 1918, recognized this means of dealing with 
tiie question: 

API'KKHENSION OF CLANDESTINE PKOSTITUTES 

By coo])i'ration with the French jiolice, military and civil autliorities, every effort will 
be made to repress clandestine i)rostitution and streetwalkers, and employ every available 
means under the French law to have all women sent away. 

Such a method could have a temporary' repressive value only, since noth- 
ing prevented a prostitute from estahlishing herself in another city in or near 
which the American Expeditionary F'orces were located. 

In some cities, notably Paris, indirect methods of repressing clandestine 
prostitution were resorted to. In Paris, the overwhelming majority of the esti- 
mated 75,000 prostitutes during the World War were "streetwalkers." '" Of 
these, only about 5,000 were licensed and inspected. The remaining 70,000, 
including practically all the clandestine prostitutes, were without sujx-rvision or 
control of any sort, and were permitted to remain by the Paris police so long as 
they were not publicly too offensive. Solicitation by these prostitutes was the 
rule, and was more open than elsewhere in France.'* Partially to ])rev('nt mem- 
bers of the American Expeditionary Forces from coming in contact with these 
women, our Paris provost marshal and plain clothes members of the intelligence 
police were ordered to report all ranks and militarized civilians who were 
seen associating with protitutes and women of qiu'stionable character.'" Ail 
officers so reported were to be brought to trial by court-martial; appropriate 
disci])linary action was to be taken against other offenders. 

PREVKXTIOX OF CONTACT THROUGH RESTRICTING THE LIBERTIES OF 
THE AMERICAN EXPEDITIONARY FORCES 

DEBARKING TROOPS 

In the early fall of 1917, many members of the American Expeditionary 
Forces were accjuiring venereal disease at the debarkation port (St. Nazaire) 
soon after arrival in France. St. Nazaire, being a small seaport at that time, 
(lid not possess adequate facilities to permit rapid debarkation of the ship- 
loads of our troops arriving fi'om America." As a result, many days frequently 
would pass before the troops would be debarked, and during this time tbe men 
were given shore leave for exercise and amusement. In the rest camp at 
St. Nazaire many thousand soldiers were being detained while awaiting dis- 
patch to our training areas then being prepared for their reception in the interior 
of France. With free access to town there was much drunkenness among our 
men, and the houses of prostitution did a flourishing business with them." 

In consequence of such a dangerous combination of circumstances, a general 
order was issued by the base commander. Base Section No. 1, A. E. F.,^" which 
40081°— 26t 58 
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provided, among other measures, tliat while our troops wore detained on board 
transports at St. Nazaire, awaiting either a direct movement to railway trains, 
or arrangements for their reception in local rest camps, commanding officers 
of the troops concerned were not to permit enlisted men to leave the transports 
for recreation. When delay occurred in removing troops from the transports, 
commanding officers could obtain authority from the base commander to issue 
shore passes to troops for special reasons. Such passes, however, were to be 
issued to s([inids of men, and for a limited periotl only, each scjuad to be in 
charge of a noncommissioned officer of undoubted integrity. 

After debarkation, and when established for the time being in local rest 
camps, the troops were to be governed by the same system as to j)asses. In 
addition, the commanding officer of each camp was required to provide a pre- 
scribed entrance to his camp through which entrance all men returning to the 
camp were to pass. Here, a guard was to be maintained.^" 

Without an effective inclosure, however, the control of the movements 
of the men was almost impossible of accomplishment. On October 19, 1917, 
the senior consultant in urology, A. E. F., saw this as the crux of the situation 
at St. Nazaire and recommended that Camp No. 1 and similar camps where 
men were to be detained after debarkation be inclosed by a fence so that all 
men entering or leaving the camps must pass through established gates, where 
efficient sentries could be stationed.'^ 

On December 18, 1917, General Headquarters, A. E. F., made generally 
applicable to all the debarkation ports of the American Expeditionary Forces 
the restrictions as to passes for transient troops that had been adopted in 
Base Section No. 1." 

IN CITIES OF FRANCE 

Since repression of prostitution could not wholly protect the American 
Expeditionary Forces from acquiring venereal disease, especially in view of the 
great number of irrepressible clandestine prostitutes, certain orders were issued 
from time to time in the American Expeditionary Forces which in most instances 
were intended solely to prevent contact with diseased prostitutes by controlling 
the liberties of our troops. One of the earliest general orders promulgated by 
General Heachpuirters, A. E. F., had for its purpose the guidance of military 
police, American Kxpeditionary Forces, in cities.^' These instructions required 
all officers below the grade of brigadier general to report in person at the assistant 
provost marshal's office within 24 hours after their arrival in any city in which 
an assistant provost marshal was stationed, and to present their authority 
for being in such city. All enlisted men were to report to the noncommissioned 
officer in charge at the assistant provost marshal's office, for an examination 
of their papers and to obtain a pass, were their papers sufficient. Since the 
assistant provost marshal's office stamp was a necessary affix to their papers 
before a railroad ticket could be purchased, there was thus in existence a force 
tending to prevent the uncontrolled movements of individual members of the 
American K.xpeditionary Forces from place to place and to restrict them to 
their proper organizations. Though intended as a general military measure, 
the merit of this order in influencing the incidence of venereal disease is evident. 
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The control of men citlior on a leave status or on duty in the cities of 
France, with a view to minimizing the incidence of venereal disease, presented a 
problem which was worked out early by adopting the plan of the medical de- 
partments of the Canadian and New Zealand blanches of the Britisli l'>xpedi- 
tionary Forces." The experiences of the C^madian and New Zealand medical 
department authorities in London showed that highly beneficial results coidd 
be obtained by making ade(|uate jirovision foi' the control of venereal disease 
among men on leave. The basic thought in making these safeguarchng i)rovi- 
sions was the establishment of one or more army hotels wherein men in cities 
on leave could be (juartered, thereby affoi'ding o[)portunity to practice methods 
which had in view the control of venereal disease incidence, and which other- 
wise were not practicable when the men were allowed volitionally to disperee 
through a city. For the present our interest is with the gathering of the men 
together; more will be said later as to the other methods referred to. 

On September 9, 1917, the practice of the Canadian and New Zealand con- 
tingents of the British Expeditionary Forces was put into force in the American 
Expeditionary Forces; that is to say, it was then presci'ibed that in cities in 
which members of the American Expeditionary Forces were present, either on 
a leave or a duty status, and where official accommodations already were not 
available, the provost marshal general, A. E. F., was to designate certain hotels 
where the class of men referred to were to be required to reside. -- 

All-night and week-end leaves proved a fertile sciurce of venereal disease 
infection by multiplying contacts and by delaying prophylaxis." This is exem- 
plified in Chart III which shows the week-end increases in the ninnber of j)ro- 
phylactic treatments given at Kennes, A. E. F., during a portion of the winter 
of 1917-18. Such leaves were to be denied as much as j)ossible throughout 
the American Expeditionary Forces.'" Moore, in discussing the situation 
relative to "all-night leaves'' for the American Expeditionary Forces in Paris, 
reported as follows:'* 

Many soldiers, even though thoroughly instructed in venereal disease matters and fully 
provided with the opportunity of Y. M. C. A. and Red Cross entertainments, were ol)stinate 
in preferring the society of women of the Paris streets. For this class, it was necessary to 
institute disciplinary measures. This was complicated by several factors: (1) The soldiers 
ill Paris, were, for the most part, soldiers in name only, since most of them were highly skilled 
office or technical workers, whose day was entirely taken up by routine duties, uncomplicated 
by drills or other military inconveniences. Thus they were as a whole unaccustomed to 
and intolerant of restrictions or discipline. (2) They were divided into small detachments, 
often commanded by officers whose prime interest was technical work, who came into con- 
tact witli their men oidy during office horn's, and who, being uninterested in discii)line for 
themselves, were careless of the welfare of their men. As a result of this, the general custom 
was that after the day's work was done, the soldier's night belonged to him, to do with as 
he woidd. (3) Detachments were widely scattered in various large or small barracks, so 
that just after the armistice, 12,5 detachments lived in 52 different places. As for the floating 
personnel, they were usually left to their own resources, and were wholly beyond the reach 
of officers or discipline. 

Owing to these facts, the "all-night leave," with its consequent multii>le exposures and 
failure to use prophylaxis until from 12 to 14 hours after the first intercourse, was a tremendous 
evil. In June, 1918, over one-half of all prophylactic treatments were taken after all-night 
exposures. The question then became one of [jreventing men from being on the streets all 
night. In those camps or barracks situated outside the city the commanding officer was 
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re(|ucstcd to allow his men leave to Paris only once a week, and to insist that tliey return 
by midnight. In the city itself all troops were required to be in their barracks by 9 p. m., 
unless furnished with a pass to visit a designated place of aniuscnient. ICnforcenient of 
these seemingly stringent measures was accom])lislied by roll calls in all barracks, when 
every man must be present or accounted for, and by the cooi)eration of the military jjolice, 
who were recjuired to examine passes of all men found on the streets after p. m. Rigid 
enforcement of General Pershing's admirable General Orders, No. 77, lOlS, was insisted on, 
especially those points relating to the questioning of all men returning from pass Ijy a guard 
as to exposure, with compul.sory prophylaxis if exposure was admitted, and compulsory 
prophylaxis without regard to exposure if a man returned intoxicated. 

In Base Section No. 1, A. E. F., the several forms of passes issued liad a 
direct influence u])on the incidence of venereal disease there. ^^ Passes for more 
than four hours demonstrated that ])r()))hylaxis was not nearly so efficient as 
when j)asses were limited to four hours.-'' 

In August, 1918, all i)ermanent passes for enlisted men in Base Section 
No. 1, A. E. F., were recalled, and thereafter passes, except for official husiness, 
were limited to four hours and not later than 9.;^0 p. m.-^ Though other measures, 
such as requiring men returning from j)ass to sign statements as to exj)osure 
to venereal disease, and compulsory j)rophylaxis in instances where men returned 
to camp intoxicated, were enforced at the same time, the venereal-disease rate 
fell from .'^4.92 ])cr thousand per annum for St. Nazaire for tlie month of August, 
1918, to 28.80 per thousand per annum for September; in Base Section No. 1 
the rate fell from 24.24 per thousand per annum for August to 22.68 per thou- 
sand ]ier annum in Se))tember.^' 

Itigidl}' restricting passes to four hours continued only until the end of 
the month of August, 1918, at which time company commanders in Base 
Section No. ] were directed to classify the men of their com])anies as follows: 
Class 1, men of excellent character; class 2, men of cliaracter very good to good; 
class 3, all men having character lower than good.^'^ New men upon joining a 
conij)any were to be placed in class 1. Com])any commanders were empowered 
to promote men from classes 2 or '.i to the next higher class, or to demote men 
from classes 1 and 2 to the next lower class, for just cause: however, a man in 
class '.i was to remain therein for not less than 30 days. Men in class 1 were 
given j)ermanent passes authorizing tliem to be absent from their organizations, 
when not on duty, from 9 a. m. to 9.30 p. m. ; men in class 2 were given permanent 
passes authorizing them to be absent from their organizations for such time, 
not exceeding four hours nor later than 9.30 p. m., as was autliorized by their 
])ost or camp commanders: to men in class 3 no pass privileges were given. 
The venereal-disease incidence rate for St. Nazaire drop])ed from 28.80 per 
thousand j)er annum to 25.08 for October: the incidence of venereal disease in 
Base Section No. 1 was lowered from 22.08 per thousand ])cr annmn in Sep- 
tember to 20.76 in October. 

On October 16, 1918, in order to standardize the issuance of passes to men 
in Base Section No. 1, organizations instead of individual members thereof 
were classified.^" The working of this classification was as follows: The monthly 
venereal-disease incidence of the American Kxpeditionary Forces in St. Nazaire 
was taken as a basis; each company, similar unit, or detachment having^ a 
venereal-disease rate equal to or below that obtaining in St. Nazaire was to 
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be classified as class A and its commanding officer was to have permission to 
issue passes to its members under the instructions of August 31, 1918, referred 
to above; imits having a venereal-disease rate above that of St. Nazaire were 
to be classified as class B, and their respective commanding officers were to 
issue four-hour passes only until such time when the venereal-disease rate 
became e(iua! to or below that of St. Nazaire. 

Abuses of these privileges occurred.-'' In St. Nazaire there was a ilecided 
increase of the venereal disease rate in November, 1918, over that for October; 
that is, the rate rose from 25.08 in October to 37.32 for November. Again, 
in December the rate rose to 49.92 for St. Nazaire, while for the whole of the 
base section it became 38.64 per thousand per annum. On December 17, 
1918, because of the alarming increase of venereal tliseases, existing pass regu- 
lations were rescinded, and a return was made to the system of prescribing 
four-hour passes, effective only before 9.30 p. m. In addition, in all organiza- 
tions whose venereal rate exceeded that of St. Nazaire, officers as well as enlisted 
men were to be denied all pass privileges until such time as it was at least &s 
low as that of St. Nazaire. Following the return to the four-hour pass system 
there was a parallel decline in the incidence of venereal diseases in both St. 
Nazaire ami in Base Section No. 1 as a whole, the rate in St. Nazaii'e reaching 
the record low rate of 22.20 per thousand per annum for all troops for the 
month of March, 1919." 

General Orders, No. 8, Headquarters, Base Section No. 1, A. E. F., Jan- 
uary 14, 1919, was made to include all measures then in force in that section, 
whose purpose was the reduction of the incidence of venereal diseases. It is 
given here in its entirety because of its ])ertinence to the relationship between 
the control of men and tbe incidence of venereal disease and its successful 
application, after an experience of apj)roximately one and one-half years in a 
situation attended with utmost atlministrative difficulties: 

Services of Supply, 
Headuuartehs, Base Section No. 1, 

France, January 14, 1919. 
General Orders, 8. 

1. 1. No passe.s will be granteii for more than four hours except for official business. 

2. No pa.sses will l)e granted effective to an hour later than 9.30 p. ni. Local commanding 
officers are authorized to fix an earlier hour if deemed by them advisable. 

3. When passes on official business are granted for more than four hours, the nature 
of the business will be stated and certified to by an officer having authority to grant such a 
pass, and the hour of expiration will be stated. 

4. l'i)oii returning from pass, every enlisted man will report to the guardhouse and will 
there be requested to sign a statement that he has not exposed himself to venereal disease 
during his absence on pass. If he is not willing to sign such a statement, if he is under 
the influence of alcohol, or if for any other reason there is just cause to believe that he has 
been exposed to venereal infection, he will be transferred to the most convenient prophy- 
laxis station, and will there have the venereal prophylaxis treatment administered to him. 

5. X\\ passes will be taken up at the guardhouse, will have the time of return noted 
on them, and will be turned in with the guard report for such disposition as the commanding 
officer may direct. 

6. .Ml permanent or other passes not conforming to the requirement of this order will 
be canceled. 

II. 1. All houses of prostitution, licensed or unlicensed, in any place in this base sec- 
tion, will be declared "oflT limits." There will be conspicuously posted in each company 



IN 'IHE AMKRICAN KXPKDITIONARY FORCES 919 

or detachment a description or plan sliowing the location of such i>lace.s, and the visiting or 
frequenting of them by members of the A. E. F. will be prohibited. At the headquarters 
of each station or camp, in each company or detachment, and at each projihylaxis station, 
there will be conspicuously posted a copy of General Orders, 6, 34, and 77, H. A. K. K., 
1917, and of this order. 

2. Assistant provost marshals will keep the commanding officers of troops in their 
vicinity informed as to the location of houses of prostitution. 

3. A high venereal rate in an organization is an indication of inefficiency on the part 
of its conunander. Every organization commander will give zealous personal attention 
and supervision to all regulations and orders relating to the suppression of venereal diseases. 

III. 1. The provost marshal in each town will render a weekly report to the base com- 
mander on the conditions in restricted areas and on the enforcement of Section II of General 
Orders No. 57, these headcpiarters. 

2. The base sanitary inspector and base urologist will report to the l>ase commander 
any failures to carry out the provisions of Section II of this order that may come under their 
observations. 

IV. 1. Commanding officers in granting passes will see that the limits of the [lass are 
defined, both as to time and location. A pass to visit St. Nazaire will include only St. 
Nazaire and not the surrounding country. 

2. Commanding officers may grant passes to visit all districts which are described as 
"off limits,'' bi:t the purpose for which the pass is given will bo .stated, and such i)ass will 
only be given to trustworthy men. 

3. Each man absent from quarters or camp must have an individual pa.ss signed by his 
organization commander, and approved by camp headquarters, unless such men wish to 
attend the theater or some other place of amusement, when they may be marched in a body 
to and from camp under charge of a noncommissioned officer, who will have one pass for 
all men and be responsible that his party is kept intact at all times while away from camp. 

4. Men on pass to visit St. Nazaire from embarkation camp will go by direct routes; 
first, by the Chemin Vicinal Ordinaire and the Rue Villez-Martin, or, second, by the Chemin 
Vicinal Ordinaire and the route Chemin — St. Nazaire — Pornichet. All other roads and 
all farms and houses in the vicinity of embarkation camps are off limits. 

5. Men in the automobile park may visit the city pa.ssing along the Boulevard de I'Ocean. 
All country surrounding the automobile park except the Boulevard de I'Occan is off limits. 

6. Men will not be allowed to visit the small stores along the Chemin Vicinal Ordinaire, 
and the Chemin Viciiuil Ordinaire and Rue Villez-Martin. 

7. That.jiart of the former restricted district included in Rue de Paris to Rue Ville 
Aubry to Rue de Mean to Rue .\lmiral Courbat to Rue de Nantes and Rue Villez-Martin to 
Rue de Paris is removed from the restricted district. 

8. .All places where alcohol is sold are declared "off limits," and men will not be allowed 
to visit such places, no matter what they intend to jjurchase, or for what [jurpose they visit 
these stores. 

9. Men will not be allowed to stop in doorways or gateways in the city of St. Nazaire or 
vicinity, nor will they congregate in places which are not well lighted. 

10. These regulations will be enforced in the vicinity of each camp and St. Nazaire by 
the commanding officer, embarkation camp; commanding officer, Montoir; commanding 
officer, United States troops, and provost marshal. 

(V.) 1. The above regulations concerning pa.s.ses have proven their value in keeping down 
the venereal rate in St. Nazaire and vicinity. It is recognized, however, that there may be 
local conditions at different reserve camps in this base section, which might justify the modifi- 
cation of some of the provisions of the pass instructions now in force. Reserve camp c(jm- 
manders will submit any recommendations along such lines concerning their own camps to 
these headtpiarters. 

2. General Orders, 57, dated .■Vugust 12, 191S, and Memorandum No. 10, these head- 
quarters, dated Jaimary 25, 1918, are amended accordingly. 
By order of Colonel Sewell. 

C. BuRNKTT, Chief of Staff. 
Official : 

John F. Daniell, Adjutant. 
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leavp:.s and leave areas in their relationship to venereal 

disease control 

The subject of leaves in the American Expeditionary Forces, when con- 
sidered from the viewpoint of venereal disease jirevention, naturall_y divides 
itself into two periods: That before the signing of the armistice, or the period 
of hostilities; the armistice period. This arrangement is lai'gely due to the fact 
that, during the i)eriod of hostilities, conditions obtained which, as will be seen, 
prevented the granting of leaves to but relatively few thousands of men; conse- 
([uently, noneffectiveness caused by the acquisition of venereal disease did not 
become a problem of magnitude to the Medical Department, A. E. F., until 
about the beginning of I9I9. Since the system of granting leaves and estab- 
lishing leave areas during the period of hostilities was the basis upon which 
the modifications of the armistice system of leaves were made, it is considered 
advisable to discuss the subject at some length from its beginning, and to 
separate it into the two periods as outlined above. 

LEAVE SYSTEM DURING HOSTILITIES 

It was appreciated at General Headquarters, A. E. F., in the summer of 
1917, that it would be advisable, from the standpoint not only of morale but of 
health as well, to grant to members of the American Expeditionary Forces 
regular leaves of absence." During the months which followed, the whole 
(juestion was given considerable study, in conjunction with the French, l)ecause 
of the necessity of their cooperation in making any leave system of ours success- 
ful in France. The ])roposition of the French military authorities concerning 
our leave system was as follows:" (a) A leave of seven days, time of travel not 
included, was to be granted to officers and soldiers every four months, the first 
jieriod to begin on February 15, 1918. (h) Since very few members of the 
American Expeditionary Forces had immediate relatives in France, leave 
centers were to be chosen by the American authorities with the concurrence of 
the French, (c) Officers and enlisted men having near relatives in France 
were to be permitted to visit such relatives, ])rovided they certified to such 
relationship. In case the locality to be visited under such circumstances was 
in the zone of the armies, the approval of French General Headrj^uarters was 
to be secured, (d) The development of leave areas was to be made progres- 
sively in accordance with the needs of the American Expeditionary Forces, 
such development to be subject to the approval of the French authorities. 
(e) The organization of special trains for men going on leave was to be made. 
(/) Discipline was to be maintained on trains by military police, particular 
emphasis being placed on the fact that our men should not carry ai-ms. 

With some modifications these suggestions were embodied in General 
Orders, No. 6, G. H. Q., A. E. F., January 6, 1918. Under the provisions of this 
order the term "leave" was used to designate both leaves of absence and fur- 
loughs. The administration of the order was made the duty of the commanding 
general, »Services of Supply, through the provost marshal general's department, 
in cooperation with the Young Men's Christian Association, for accommodations 
and entertainment, and the director general of transportation, for transporta- 
tion of the men to and from the leave areas. 
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Leave Privileges 

General Orders, No. (i, prescribed that officers and men of tlie American 
Expeditionary Forces might be granted 1 leave of 7 days every 4 months, the 
time of travel to and from the destination prescribed in France not to bo inciiided. 
Complying with the suggestion of the French, granting of leaves was not begun 
until February 15, 1918.-' Unfortunately, the military situation soon made the 
granting of leaves impractical, and on March 3, 191<S, General Headquarters, 
A. E. F., ruled that no more loaves would be granted for the time being. This 
ruling remained in effect until May 24, 1918, when it was so modified as to apply 
only to those parts of our forces actually^ on specified portions of the front. 
Again, on September 1, 1918, because of the impending St. Mihiel operation, 
leaves were discontinued for all units of the First Army, then our only Army, 
and were not permitted to be resumed until October 13, 1918." 

LEAVE FOB OFFICERS 

The frequency and duration of leaves which might be granted to officers were 
the same as for our soldiers ; however, no limitation, as to the points to be visited 
by officers on leave, other than Paris, was made, except that a prospective visit 
to the French zone of the armies necessitated the approval of the French militarj" 
mission with the American Expeditionary Forces.-* 

Leave Areas Selected 

Leave areas were selected by the commanding general, Services of Supply, 
in cooperation with the Young Men's Christian Association. Aix-les-Bains, 
the first one chosen, was opened on February 16, 1918, and was the only one in 
operation until the opening of the Auvergnc area on Septeinber 21, 1918.-' At 
about this time two other leave areas, namely, the Brittany area and the Uau- 
phine area, were selected and subsetpiently were opened.-" 

Duty Status 

The original plan for leaves contemplated that our soldiers would pay their 
own expenses for board and lodging. This plan proved impractical, however, 
because the soldiers generally lacked sufficient funds for the purpose; conse- 
(juently, since there existed no law for paying commutation of <|uarters for men 
on leave, it was decided to establish the leave areas as military posts and to order 
the men thereto on a duty status so that (juarters could be furnished them in 
kind." Because the usual rate of commutation of rations was inadecjuate, 
soldiers were given commutation at the rate of $1 per day. Men who went 
on leave to places other than regular leave areas, however, could not be 
considered on a duty status and only commutation of rations at 60 cents per 
day, with no commutation of quarters, was given them.-' 

Discipline 

After a study of the French and British systems of handling the men of 
their forces while on leave, a leave paper suited to our own needs was prepared. 
This form and General Orders, No. 6, G. H. Q., A. E. F., 1918, covered in 
detail the regulations for vise of the leave papers of our men and for their 
proper registry. 
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Misconduct while on leave was to be reported by the local assistant provost 
marshal to the commanding officers of the men concerned, for disciplinary 
action, and men guilty of serious breaches of discipline were to be returned 
promptly to their respective organizations. 

Transportation 

Tlie French authorities desired that all our men going on leave travel 
on special trains in order to avoid congestion on regular trains. This arrange- 
ment was provided for in General Orders, No. B, G. H. Q., A. E. F., 1918, 
transportation on special leave trains being furnished by our Government. 
Where special trains were not available, travel on regular trains was to be at 
the expense of the soldier. This provision was modified, however, on August 24, 
1918, on which date authorization was made for travel on ordinary trains to 
leave areas, at Government expense, when special leave trains were not avail- 
able.'" 

Exceptional Destinations 

In addition to the leave area system outlined above, provisions were made 
for leaves to exceptional destinations. 

PARIS 

Leaves to Paris were limited for several reasons, but primarily because 
of the serious venereal situation then obtaining in the city.^' The shortage 
of accommodations was another difficulty. This, the Young Men's Christian 
Association offered to overcome by building temporary barracks, an offer 
which was not accepted because of the bad effect the presence of a large number 
of American soldiers on the streets of Paris would have on the morale of the 
French people at a time when the military situation demanded the greatest 
possible effort at the front. ^' However, a limited number of passes was allowed, 
these being allotted to units of the American Expeditionary Forces by the 
provost marshal general, A. E. F. 

destinations other than leave areas or PARIS 

Our soldiers were not permitted to go on leaves, prior to the armistice, 
to places other than regular areas or Paris, except to visit relatives or for 
other very exceptional reasons. When the exceptional destination was in the 
French zone of the armies, the approval of the French military missions with 
the American Expeditionary Forces was essential before the visit could be 
made." 

LEAVE SYSTEM DURING THE ARMISTICE 

In December, 1918, General Pershing directed that a most liberal policy 
be adopted with reference to leaves, and that a thorough study of the subject 
be made, especial attention to be given to the following points:^' The extension 
of the duration of leave periods; the extension of leave areas, including Great 
Britain and Italy; the granting of leaves to men ordered to the United States 
before embarkation. The new features of the leave system based on the 
above premises comprised five classes of leaves as follows:'" Class A, for soldiers 
to regular leave areas; class B, for officers, and for soldiers to points other than 
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regular leave areas; class C, for officers and soldiers to Paris; class D, for casual 
officers and soldiers ordered to the United States; class E, for officers and 
soldiers in exceptional cases. 

Soldiers in class A leave status were considered to he on a duty status; 
their necessary expenses while on such leave were paid, as before the armistice. 
In all other classes of leave, soldiers were not on a duty status, therefore their 
expenses legally could not he paid hy the Government, although they received 
commutation of rations. 

Transportation 

Much difficulty was experienced by the American Expeditionary Forces 
in securing suitable eciuipment from the French to operate special leave trains; 
however, the situation improved gradually during the armistice period, so that, 
by March 1, 1919, .39 special leave trains were in operation in each direction, 
thus requiring 24 complete sets of ecjuipment, as compared with three sets of 
equipment operating on December 1, 1918.^' 

All special leave trains were furnished, by divisional and separate organiza- 
tion commanders with a guard of officers and soldiers who were responsible 
for the maintenance of order both on the trains and at the railroad stations.^' 

Exceptional Destinations 

PARIS 

General Pershing's wish was that all members of the American Expedi- 
tionary Forces, now that hostilities had ceased, might have the educational 
advantages of a trip to Paris.-' His thought was that our men might be 
taken to Paris by battalions or regiments, perhaps half a division at a time, 
for a stay of three or four days, a measure that would tend to decrease the 
number of members of the American Expeditionary Forces then visiting Paris 
surreptitiously. However, so many powerful objections to such a plan devel- 
oped that the conclusion was reached that it would be inexpedient; conse- 
quently a plan was adopted, and incorporated in General Orders, No. 14, 
(j. H. (^., A. E. F., 1918, which provided for a special three-day leave to Paris 
to a relatively much smaller number of men." 

ALLIED rOIINTRIKS 

The granting of leaves to allied countries was dependent on available trans- 
portation, and the existence or nonexistence of military police to maintain dis- 
ciplinary control over our men visiting such countries.-' Thus channel trans- 
portation limited the number of our men who visted England to 1")() men per 
day; available trains to Italy provided for an average of but 140 of our men a 
week, until March, 1919, when improved transportation facilities made it pos- 
sible to increase the number to 100 men a day. In Belgium, because of the 
lack of military police control, the number of our men then on leave at one 
time was arbitrarily fixed at 500. 

NKUTRAL COUNTRIE.S 

Because of the difficulty of controlling our men in neutral countries, no 
plan for granting such leaves was adopted." 
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CIUCULAKS CONCEHMNG LEAVES AND LEAVE AREAS 

The following circulars, publishctl at headquarters, Services of Supply, 
A. E. F., define a leave area, and describe in detail not only how leaves were 
to be accomplished but also what was to be done by the representatives of the 
leave areas bureau for the comfort and amusement of the men on leave. 

Amekican Expeditionary Fokces, 
Headquarters Services of Supply, 

Leave Areas Bureau. 

What Ih A Leave Area? 

1. A leave area is a woll-known winter or suinnicr re.sort in France to wliieli the soldier 
i.s sent for not exceeding 7 days on class A, or duty .status, leave. On duty status means the 
I'nited States Government ])ays the exijensc of his quarters and meals in a contract hotel. 
He is sent with the purpose of giving him rest and a change from his military duties. It 
is not the intent to provide a week of excitement, but a week in which the soldier can rest, 
get up when he pleases and, from the amusements provided by the Y. M. C. A. or the ex- 
cursions to places of interest planned by them, select that which he likes best and go or not 
as he desires. 

The casinos are rented by the Y. M. C. A. and run by them for the soldiers. 
The hotels vary in size, but the Government contract for meals and their quality is the 
same in all. 

2. No military duty is recjuired or exi)ectcd, but the soldier is required to — 

Try and be a credit to the .Army he rejjre.sents. 

()b.serve the usual military courtesies. 

Ob.serve the area regulations which arc framed entirely with a view to the comfort 

and security of all visiting soldiers. 
Observe the local French laws and regulations regarding cafds. 

3. The areas, and soldiers while in the area, are under the control of the commanding 
officer of the leave area, who protects the .soldier's interests. 

4. It must be remembered that both winter and summer resorts have to be used both 
in and out of season, as otherwise very few men could be sent on leave, also that transporta- 
tion facilities determine where the soldier is to go. If the weather is bad during his week, 
it is hard luck but it can not be helped. 

Leave Areas Bureau. 
Tours, March 1, 1919. 

American Expedition.ary Forces, 
Headquarters Services of Supply', 

Leave Areas Bureau. 
Leave .\reas Bureau Circular No. 2. 

Class "A" Leave on a Duty Status for Soldiers 

1. This circular supersedes Circular No. 1, dated December 21, 191S. 

It is rec|uested that unit commanders read carefvilly before soldiers are sent by them 
to leave areas, and instruct the soldiers in necessary details. A further supply may be had 
on application to this bureau. 

2. By paragraph 2, G. O. 65, Hc)., S. O. S., December 14, 1918, a leave areas bureau 
was established in Tours under the commanding general, S. O. S., to administer the affairs 
connected with authorized leave areas, organized first under G. O. 6, G. H. Q., lOLS, and now 
operating under G. O. 14, G. H. Q., January IS, 1919. By G. O. 217, G. H. Q., November 27, 
191S, the military police corps was relieved from all comiection with leave areas e.xcept as 
regards furnishing the military jjolice for areas. 

3. The leave areas bureau has no authority to ajjprove or disapprove leaves of any 
class. It is concerned only with the class A leave and with the reservations for class A 
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leave in a leave area after permission for same has been granted by proper authority to the 
soldier. Class A leave on duty status as prescribed by G. O. 14, G. H. Q., Jaiuiary 18, 1919, 
necessitates the provisions of the following paragraphs being observed. 

4. Soldiers on cla.ss A leave on duty status, will be furnished in accordance with para- 
grajjli 10, of G. O. 14, G. H. Q., with "ordres de transport" to be issued by tlio K. T. (). 
or other authorized officer, for the trip to the area, at the expense of the Government. When 
travel from a railhead is by leave train, the officer or officers in charge will usually have 
traMs|Mirtation for the train. Transportation furnished soldiers at home station will be lo 
area oidy and by the best and most practical route, and not at the option of the soldier. 
It will be furnished by and at the area for the return trip. 

5. Accommodations under class A leave for soldiers in authorized duty status leave 
areas are allocated by headquarters, S. O. S., to the three armies, to all base .sections, and 
other depots on a ratio basis. Arrangements are made between the headciuartors of the 
armies anti the base sections and the leave areas bureau, direct, as to the details of trans- 
portation and method of assigning accommodations in accordance with their allotment. 
Si)ecific directions will be giv'en unit commanders, by the avithority alloting to them the 
number of men to be sent from their units on class A leave, regarding the method of obtain- 
ing reservation numbers, the date of arrival in and name of the area to which the soldiers are 
to be sent. With the three armies, the movement will usually be in the form of leave trains, 
either direct or via a collecting station. Outside the armies, as may be arranged with base 
section or depot headquarters, the leave areas bureau will telegraph a reservation number, 
date of arrival, and the name of the area, either to the base section or depot head((uarters for 
distribution or to the unit direct. It is necessary, in order to keep the areas filled and to 
prevent a waste of s])ace, that the leave area to which sent and the date on which a leave is 
to begin should be named by the leave areas bureau. The selection of the area can not be 
at the option of the soldier on account of transjjortation arrangements and necessities. 
This method is based, from a transportation standixiint, upon sending the soldier to the 
nearest available area. Is-sur-Tille will be a collecting station and is ex])ected to have by 
February 25 accommodations for several thou-sand soldiers overnight and a constant train 
service which will run from there to certain areas. 

0. Where accommodations are required for colored soldiers on class A leave, this must 
be stated so they may be sent to the leave area reserved for their use. 

7. Reservations, when made, are to be considered by the soldier's commanding officer 
as an obligation which, if not fulfilled, must be released by telegram to the directed authority, 
in sufficient time to be assigned elsewhere. This release is to be sent to the leave areas bureau, 
Tours, or to base .section or depot heaikiuarters, depending upon instructions from base 
section or depot headcjuarters. 

S. Reservations in all instances are made based upon the soldier arriving in the area on 
the date assigned. The daily outward movement is replaced by an inward movement of 
men on leave, and under these circumstances, if a soldier does not arrive in the area on the 
date set, ho is not entitled to stay in the area longer than the exi)iration date calculated from 
the date on which his leave was to begin in the area. Barring accidents, failure to arrive 
on time, except on special leave trains, can be considered the soldier's fault, and the loss 
should be deducted from his stay in the area in justice to the soldier following liim. It is 
requested, where travel is by ordinary train in i)art or all, that unit commanders send their 
soldiers in time to arrive on the date given, as the leave begins a minute after midnight on 
that date, and are requested to warn them that delays en route will be their loss. It will 
not do for a soldier to arrive a day ahead of the date named, as the accommodation to which 
he has been assigned will be occuppied. He must arrive on the date set. 

I'nit commanders are responsible by regulations and G. O. 14, G. H. Q., for the following, 
except where otherwise stated: 

(a) A soldier must have a white duty status leave card, with all the data called for 
filled in. 

It is recjuested the home station and \. P. O. number of the unit be noted on the leave 
card. 
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On arrival at the area the soldier should report to the area headciuartcrs, where he will 
be assigned to his quarters. 

The number of the reservation is necessary to obtain transportation and accommoda- 
tions except for movements by special train, in which case, the words, "Leave train of 

" with date of departure of the train and tlie desigiuiting numeral of the Army or 

name of the depot is sufficient. 

(6) Groups of 3 or more soldiers must be furnished with travel rations to the area. 

(c) Commutation of rations at $2 per day under G. O. 132, G. H. Q., 1918, paragraph 4, 
subsections F and H, requires a certificate that it was impracticable to furnish rations of any 
kind. 

(d) The leave area will furnish travel rations for the return trip to home station or com- 
mutation of rations when justified. 

((') Coffee money at the rate of 21 cents jier day is to be provided in advance to soldiers 
going to the area. It will be furnished by the area head<(uarters for the return trip. Where 
travel rations are issued and coffee money provided, the milk and sugar components of the 
former are to be omitted. Circular 5 of the office of the chief quartermaster, Hq., S. O. S., 
instructs that liquid coffee when obtained from the French must be paid for at the time in 
cash. 

(/) G. O. 14, G. H. Q., provides that a soldier's equipment should be taken. This 
includes, no matter where sent, his overcoat, blankets, and mess kit. If a soldier is sent to 
Chamonix, Annecy, Grenoble, Bagneres de Luchon, Canterets, or Kaux Bonnes, he should 
have two extra blankets and an extra pair of shoes (field) on account of the snow. 

ig) Inspection required by paragraph 8 of G. O. 14 before leaving, should include inspec- 
tion for any contagious disease or influenza. This last is most important, as an epidemic of 
influenza closes an area. 

(h) The soldier's pay book must be in order. The leave areas are not equipped to 
furnisli back pay, and pay for amo\mt due on the current month is all that the soldier can ask 
at the area. 

(i) Bread tickets are supplied at the leave areas for use of the soldiers while there. 

10. Soldiers arriving in leave areas without being sent there on reservations obtained 
from the leave areas bureau have no just claim for accommodations in hotels with which 
the Government has contracts or for accommodations at Government exjjense. Soldiers 
on class B leave are not permitted to visit authorized duty status leave areas without ap- 
proval of head(|uarters, S. O. S., tlirough channels. Soldiers on class B leave are not given 
hotel accommodations in leave areas reserved for soldiers on class A leave. 

11. The commanding officer of the leave area reports directly to the officer's command- 
ing general, any failure on the part of the soldier's immediate commanding officer to ob.serve 
the requirements of G. O. 14, G. H. Q., or if he sends soldiers to a leave area without leave 
cards or without first having .secured reservations for them. 

12. Following is a list of the leave area towns and their French departments, in operation 
this date: 

St. Malo, Dinard (lUe et V'ilaine). Nice (Alpes Maritimes). 

-Aix-lcs-Bains (Savoie). Caiuics (Alpes Maritimes). 

Grenoble (Isere). Menton (.\lpes Maritimes). 

Chambery and Challes-les-Eaux (Savoie). Monaco (Alpes Maritimes). 

(For colored troops only.) Bragneres-de-Luchon (Haute Garonne). 

Vals-les-Bains (Ardeche). Cauterets (Haute Pyrenees). 

Lamalou-le.s-Bains (Heratilt). Eaux Bonnes (Basses Pyrenees). 

Chamonix, St. Gervais (Haute Savoie). Biarritz (Basses Pyrenees). (Biarritz to be 

.\nnecy (Haute Savoie). opened about March 1.) 
Nimes (Gard). 

13. A supply of the new white class A leave card has been sent to headcjuarters of each 
army, ba.se .section, and depot division. This new card is to be used hereafter, and the 
former large buff card to be discontinued entirely for class A or leave on duty status. Further 
supplies of the new duty status leave card can be obtained from this bureau. 
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14. Tlie aniusemeiit features in leave areas are arranged for by the V. M. C A., whieli 
leases the easinos for the use of the soldiers, arranges for the daily excursions, and furnishes 
the evening's entertainment. Arrangements are being made to supplement the Y. M. C. \. 
entertainments by having always ])resent in all leave areas, theatrical units organized from 
soldiers of the A. E. F. 

J. FUA.NKLIN MrF.\DDEN, 

Major, A. ,S'., {/. S. A., 
Chief, Leaic Anas Hunan. 
TouBS, Fr.\nck, a. p. O. 717, Fehriinry 1, 1.919. 

LEAVE AREAS OPERATED 

Thp following tabic gives the leave areas which were organized, together 
with the principal towns therein, and statistical data concerning the dates of 
their opening and ck)sing, their separate maximum capacities, and the number 
of men visiting each area : '- 

Tabi.k 45. — Statistical data concerning leave areas in the American Expeditionary Forces 



Name of area 



Savoie 

Do 

Do..-- 

Brittany 

.\uverpno 

Dauphine- 

.\rdeche 

Herault 

Nimes 

Cannes - - - 

Nice 

Menton -.- 

Monaco 

Haute Garonne. 
Haute Pyrenees 

Eau.\ Bonnes 

.\lpinc.- 

Haute Savoie--- 
Biarritz 



Principal towns 



Date of first 
arrivals 



.\i.x-Ies-Bains Feb. fi, 

Chambery *■ ' Jan. 11, 

Challes-les-Eaux '.. -do.- 

St. Mulo. etc I .\UR. 25, 

I,a Bourhoule Sept. 21. 

Oct. 21, 

Nov. 2fi, 

Dec. 30, 

Jan. 6, 

Dec. 

Dec. 

Dec. 

Jan. 

Dec. 

Dec. 



Grenoble 

Val-des- Bains 

Lamalou-Ie.s- Bains - - 

Nimes 

Cannes -. 

Nice -- 

Menton 

Monaco 

Bagneres-de- Luchon 

Cauterets 

Eaux BonneS--- ' Dec, 

Chamonix --- Jan. 

Annecy - - Feb. 

Biarritz - Mar 



1918 
1919 

mi 

1918 
1918 
1918 
1918 
1919 
1918 
1918 
1918 
1919 
1918 
1918 
1918 
1919 
1919 
1919 



Date of closure 



June 1, 

do... 

do... 

June \\ 

Jan. I.'i, 

^^ily (i, 

Apr. 2.S, 

Apr. 27, 

Apr. 2«, 

May I. 

-May 27, 

May 10, 

Mav I.'i. 

May 10. 

.May 20, 

Apr. 19. 

May .1, 

.May 20. 

June 15, 



1919 

1919 
lUHl 
1919 
1919 
1919 
1919 
1919 
1919 
1919 
1919 
1919 
1919 
1919 
1919 
1919 



Maximum 
capacity 



4.347 

,538 
88.5 
3. 591 
3, 90S 
2.412 
l,2.5fi 

1, 3.50 
fiOO 
889 

3, 3.59 
2.484 

2, 325 

1, .5.52 
2.722 

9(X) 

2. .3fi4 
1, 170 
1.4Sfi 



38, 138 



Total arri- 
vals 



103,927 

«,92fi 

7,965 

(ifi. »7fi 

27, 0.58 

36.099 

14. .503 

8,394 

3, 9:i4 

S. 1,54 

45. 02fi 

24, ,5fi7 

20, ,331 

10,994 

24, 722 

4,991 

lH,fi75 

H, 1.55 

Ifi, 307 



457, 704 



" Opened January 11, 1919, for colored troops only. Previous to this date, both places were included. 



ADMINISTRATION OF LEAVE AREAS 

Tables of organization for the adminsitration of the leave areas of the 
American Expeditionary Forces in general provided for a commanding oflicer, 
with three other officers for such duty as adjutant, athletic officer, atid censor.^' 
The coinmi!3sioned and enlisted personnel of the Quartermaster and Medical 
Departments, for the military police, and the Transportation Corps were 
assigned to the respective leave areas by the commanding general, Services of 
Supply. 

Upon the arrival at each area of soldiers on leave, they were met by repre- 
sentatives of the Army, and were taken to the place of registration. Here 
they were assigned to hotels, "but invariably before being sent thereto they were 
instructed as to venereal disease dangers. Likewise were they informed as to 
the locations of venereal prophylactic stations.-'" 

Invariably, men were examined to determine whether or not they were 
suffering from venereal disease, immediately i)rior to their departure from 
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tlu'ir rcspectivo orojanizationa for the loavo areas.-'' xVlso, upon the arrival 
of men at leave areas, tliej- were again examined with a view to detecting 
venereal disease. These measures were adopted to exclude from the leave 
areas all men capahle of transmitting venereal disease; men found infected on 
arrival at the leave areas were returned immediatel}' to their organizations." 

SAVOIE LEAVE AREA 

The Savoie leave area, comprising the towns of Aix-les-Bains, Chambery, 
and Challes-les-Eaux, was opened on February 1(3, 1918, thus ])eing the oldest, 
in point of duration, of our leave areas in France. ^Vix-les-Bains, in which was 
located the headquarters of the leave area, contained well-paved and well- 
lighted streets, numerous shops, beautiful villas, antl grand hotels. A large 
and handsome casino, rented by the Young Men's Christian Association, con- 
tained, besides offices for headc[uarters of the leave area, such facilities, as a 
theater, a cinema hall, concert halls, and a ballroom, which were used for the 
entertainment of our men on leave. Outdoor divei'sions included boat trips 
on the adjoining Lake Bourget, excursions to near-by mountains, suburban 
estates, and chateaux which were thrown open to American soldier visitors.^* 

In January, 1919, Chambery and Challes-les-Eaux were set aside as a leave 
area for colored soldiers of the American Expeditionary Forces."* 

The problem of preventing venereal diseases in this area was constant, 
and was made more difficult of solution by reason of the fact that 130 hotels 
were utilized to house the men on leave. During a large part of its existence 
— that is, from the time of its opening in February, 1918, until after the begin- 
ning of 1919 — conditions obtained which were not compara])le with conditions 
subsequently existing after the leave areas became thoroughly organized, and 
efforts to prevent the occurrence of venereal diseases therein were concentrated 
upon.'" 

Because of tli(> degree of liberty which was given to the men on leave in 
the leave areas, and because it was inevitable that a great many prostitutes 
would be attracted to the leave areas, more especially such leave areas as those 
which contained cities of some size, or fashionable resorts, it was to be expected 
that opportunities for venereal disease contact would be immeasurable. Meas- 
uring venereal disease ccmtact by the number of medical prophylactic treat- 
ments given, and taking into consideration one other factor — that is, the prox- 
imity of cities — the success attained in the control of venereal diseases in the 
Savoie leave area was high. It will l)c seen by examining Table 46 on page 931, 
that to the 103,927 men visiting this area 26,938 medical prophylactic treat- 
ments were given, a percentage of 25.92. Compared with such percentage for 
the other leave areas this figure stands midway on the list of 16; furthermore, of 
the leave areas which showed a lower percentage of prophylactic treatments, 
all the regions are included, such as the Brittany leave area and the Pyrenees 
leave areas which, because of their relative isolation from large centers of popu- 
lation, afforded relatively little opportunity for exposure to venereal diseases." 
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BRITTANY LEAVE AREA 

The Brittany leave area, established next after the Savoie leave area — that 
is, on August 25, 1918 — comprised the towns of St. Malo, St. Servan, Parame, 
anil Dinard, in a district that has been one of France's famous seaside I'esorts. 
The natural beauty of the region, the accessibility of points of historic interest, 
and its mild climate made it an ideal place for one of our leave areas. The 
towns of St. Malo and Parame adjoin each other, and are separated from Dinard 
by tlic mouth of the River Kance. Uinard and Parame are essentially resorts 
for the well-to-do of France; their many and expensive villas, and hotels of 
varying capacity, testify to the popularity of this part of France as a summer 
residence. St. Malo is a walled city, with historic associations of great interest. 
Here, the headquarters of the leave area was located. St. Servan, adjacent to 
St. Malo, was used during the early months of 1919, but because it was neces- 
sary there to place men in pensions, it proved to be not desirable for that reason." 

Two well-equipped casinos, one in Dinard and the other in St. Malo, were 
used for indoor diversions; whereas outdoor entertainment for the men on 
leave included sailing trips to near-by islands, boat trips up the river, and walks 
to various points of interest in the vicinitj'.^^ 

The Brittany leave area was not without its venereal disease problem, for 
during November, 1918, many prostitutes arrived there from various parts of 
France. As these women gave fictitious names, employments, and addresses, 
it proved to be extremely difficult to locate and to dislodge them. However, 
by January, 1919, a vigorous campaign which had been carried on against them 
resulted in the deportation of many of them. Tliis was made difficult because 
of the practice of man}' local hotels and cafes in evading tlie French laws, some 
of the prostitutes actually securing lodgings in the hotels to which our men were 
being assigned.''* 

On the whole, however, the Brittany leave area stood well below the aver- 
age of leave areas in the percentage of venereal disease contacts, as measured 
by the number of prophylactic treatments administered. To the 06,976 men 
who visitetl this area, 14,247 medical prophylactic treatments were adminis- 
tered, a percentage of 21.2. Among the men on leave, 50 venereal diseases 
occurred wliile they were at tlie leave area; 23 venereal diseases occurred 
among the personnel on duty there. Of the venereal diseases occurring among 
the duty personnel, however, three instances were attributed to sources outside 
the area.^* 

NIMES LEAVE AREA 

The Nimes leave area, established January 6, 1919, operated until April 
20, following. Nimes was selected onl}' after careful consideration, and its 
operation was, in most respects, excellent. Earnest cooperation on the part of 
civil authorities was manifest at all times, and everything possible was done in 
the effort to interest the men in things worth while during their leave. Trips 
were made to near-by points of historic interest; dances, vaudeville shows, 
moving pictures, and other means of indoor diversion were carried on. Despite 
these factors, there was a higher rate of exposure to venereal disease at Nimes 
than at any other area. Among the 3,934 men who went to Nimes, 3,719 
40081°— 26t 59 
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medical prophylactic treatments were administered, a percentage of 94.3. 
Among the men so exposed four subseciuently developed venereal disease. 
Here an excellent opportunity was afforded to observe the relationship between 
opportunities for exposure to venereal disease and the number of such exposures 
as evidenced by the number of medical prophylactic treatments applied for. 
From January 0, 1919, when the first of our men arrived on leave at Nimes, 
until January 22, there were no restrictions on any of the streets of the city. 
The men could go where they willed. During this time and from January 22 
until the end of that month, even though during the latter period certain unde- 
sirable streets were out of bounds, 1,370 medical prophylactic treatments were 
administered. Since the number of men in the area at this time was 1,192, the 
percentage of prophylactic treatments was then 115.5. Greater restrictions as 
to control of prostitution were made effective on February 12; the percentage 
of medical prophylactic treatments for this month was 65; in the following 
month this percentage dropped to 4.3.8. On April 1, 1919, restrictions as to 
streets were removed; the percentage of prophylactic treatments for the month 
of April was 55.^* 

NICE LEAVE AREA 

Nice, because of its numerous, splendid hotels, its attractions, and the 
beauty of its setting, made an ideal leave area for the American Expeditionary 
Forces. Next to Aix-les-Bains, more of our men went to Nice than to any of 
the other leave areas. From a venereal disease prevention standpoint, Nice 
proved the greatest of all such problems among the leave areas, for nearly 
25 per cent of the medical prophylactic treatments given in all our leave areas 
were administered to the men on leave in Nice. The total number of men 
visiting Nice on leave numbered 45,026, and to them 30,011 medical pro- 
phylactic treatments were administered, a percentage of 66.6.^'' 

At Nice, more so than elsewhere among the leave areas, means adopted 
for the prevention of venereal disease had to be along coercive lines rather than 
otherwise. Though houses of prostitution were placed out of bounds, measures 
directed toward the repression of prostitution proved impracticable; therefore, 
there remained only entertainment, education, and medical prophylactic 
treatment following exposure to venereal diseases.''^ 

The large and lavishly decorated casinos, of exquisite architecture, which 
had been obtained in Nice for the use of our men on leave, made excellent club 
rooms wherein the men could spend their indoor hours. Here, in addition to 
such indoor games as billiards, other features such as theatrical and cinema 
shows and dancing were available to divert the men to a great extent. Regular 
excursions were planned to near-by points of interest; trips both by boat and 
by motor cars also were conducted in an effort to give the men innocent and 
time-consuming, though pleasurable, diversion.^* 

For those men who were insistent on exposing themselves to venereal 
diseases, medical prophylactic stations were provided. At the time the leave 
area was officially opened, there was but one prophylactic station. Because 
of the number of prophylactic treatments that had to bo administered, however, 
two additional stations were established on March 1, 1919, followed by a 
fourth on March 15, and subsequently by seven others.^* 
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DAUPIIIXE LEAVE AREA 

The Dauphiiio leave area, comprising the towns of Grenoble, Alle^anl, and 
Uriage, was opened October 20, 1918, and was thus the third oldest of our leave 
areas. Located in the foothills of the French Alps, near the Italian and Swiss 
border, its surrounding natural scenery is unsurpassed for beauty and vastness. 
Grenoble, the principal city and capital of the Department of the Isere, con- 
tained at the time under consideration 110,000 inhabitants. Because it was a 
demobilization center for the French Army, in addition to its use as a part 
of the Dauphinc leave area, Grenoble abounded in caf6s and prostitutes. 
Though all known houses of prostitution were placed out of bounds to our 
men, no cooperation was had from the local French authorities in expelling 
women of easy virtue from the leave area. Among the 35,620 men who visited 
this place, 16,862 medical prophylactic treatments were administered for 
exposure to venereal disease, representing a percentage of 47. Among the men 
exposed to venereal disease, 97 subsequently developed venereal infections, thus 
placing this leave area atop all others in point of numbers of such diseases.'* 

Table 46. — Comparative figures on exposure to venereal disease in leave areas, A. E. F., and 

resultant venereal disease incidence 



Savoie._ 

Brittany 

Daupbine 

Ardeche -- 

Berault 

Nimes 

Cannes... 

Nice 

Menton 

Monaco.. 

Haute Oaronne.. 
Halite Pyrenees. 
Ba.sses Pyrenees. 

Haute Savoie 

Annecy... 

Biarritz 



Prophylactic treatments administered 



10,968 

4,38,3 

2,090 

211 



Total 17,702 12,165 I 14,700 24,299 



Jan- 
uary 



4,147 

3,072 

1, ,'527 

238 

222 

1,370 

604 



Febru- 
ary 



1,455 
2,675 
3,433 
1,051 

402 
1,054 

786 



March 



4,200 

1,740 

5,346 

927 

504 

599 

1,336 



317 
300 
89 
245 
22 
12 



589 
1,350 
254 
398 
57 
410 
786 



1,728 

2,260 

855 

,532 

148 

909 

1,647 

1,568 



April 



2,837 
1,037 
3,918 
723 
103 
689 
878 



2.317 

2,003 

896 

3.59 

53 

484 

1,926 

1,996 



20,219 



May 



3,131 

1,340 

548 



4.52 
710 
36 
104 



390 
1,920 



Total 
treat- 
ments 



26,938 
14,247 
16,862 
3,450 
1,231 
3,712 
3,604 
30,011 
.5, 4.53 
6,623 
2,130 
1,638 
280 
1,815 
4,749 
.5,484 



8,631 128,227 



Total 

number 

of 

men 



lOi, 927 
66, 976 
36,099 
14,503 
8,394 
3,934 
8,154 
45,026 
24,567 
20,331 
10,994 
24,722 
4,991 
18,675 
8, 1.55 
16, 307 



^"' I Vene- 

treat- 
ments 



dis- 



25. 92 
21.27 
46.71 
23.79 
14.67 
94.36 
44.20 
66.65 
22.20 
32. .58 
19.37 
6.63 
5.61 
9.71 
.58.23 
33.63 



27 
70 
97 
3 

4 
28 
31 
21 
20 

2 

2 
15 
3 



415,755 30.84 



323 



Source of information: Final report made by surgeons of leave areas, A. E. F., to chief, leave areas bureau, A. E. F. 
On file with final report, chief, leave areas bureau. A, E. F., in the Historical Branch, the .\rmy War College, file No. 
74-19.7. 



EXPO.SURE TO VENEREAL DISEASE, LE.WE AREAS, AND RESULTANT INCIDENCE 

OF VENEREAL DISEASE 

Throughout, the Medical Department, A. E. F., looked uj)on the question 
of venereal disease prevention in leave areas of the American Expeditionary 
Forces with considerable apprehension. Statistics which had been collected 
by the senior consultant in urology, A. E. F., in the fall of 1917 showed that 
although the men in the French and in the British armies had leave of only 
7 to 10 days every 4 to 6 months, thus representing a leave status of one- 
twentieth of their time, nevertheless, 60 to 70 per cent of the venereal diseases 
contracted in these armies had been contracted during the relatively short 
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leave periods.^'' Both the British and the French soldiers were within prac- 
ticable traveling distance of their homes. In so far as married soldiers were 
concerned, this fact tended to keep the incidence of venereal diseases in these 
armies below a rate that would undoubtedly have obtained had the situation 
been similar to that in the American Expeditionary Forces where, with few 
exceptions, our men were wholly detached from home. 

Table No. 46 shows 323 venereal diseases to have been contracted by men 
on leave in the leave areas included in the table. As explained in the fol- 
lowing letter of the chief surgeon, A. E. F., it was next to impossible to com- 
pute the correct number of such diseases, in view of the fact that many, if not 
most, of them did not develop until after the men who had been on leave had 
returned to their proper organizations. It will be seen also that, in some 
instances, the rate of venereal disease in some organizations, which were 
attributed to leave areas, reached the percentage of 75 of the total number 
of venereal diseases occurring within the organizations concerned. This letter, 
which is in the nature of a summary, since it was written toward the end of 
the existence of the leave areas in the American Expeditionary Forces, is of 
particular value, because it reveals what had been done by the Medical Depart- 
ment, A. E. F., in the way of preventing venereal diseases in the leave areas. 

American Expeditionary Forces, 

Chief Surgeon's Office, 

France, April 22, 1919. 
Memorandum for General Connor: 

1. The telegram from C. in C, dated April 8 was answered by General Kean on April 
11, showing that efforts are being made, have been made, and will be made: (a) To improve 
prophylactic stations; (6) to install more where needed; (c) to select and instruct proper at- 
tendants; (d) to educate all soldiers as to dangers of venereal disease and as to importance 
of continence and prophj-lactic measures; (e) to reduce disease incidence in leave areas; 
(/) to send more medical officers and attendants there; (g) to locate sources of infection 
and to remove them wherever possiijle; (h) to supply adequate prophylaxis for leave trains; 
(i) the telegram from the C. in C. was published to all medical officers in the A. E. F. by 
both circular and bulletin from the C. S. O. 

2. Requests were made for orders for necessary details of men and officers to trains and 
orders were issued. 

3. Supervisors and inspectors are now paying special attention to all points mentioned 
by the C. in C. and making efforts to correct faults. 

4. Individual prophylactic packets are issued to men on convoy and other duty taking 
them away from stations. The supply of packets was precariously low and is still so for 
general use to the army, but the needs above mentioned are thought to have been met. 

.5. Much emphasis has been placed on more frequent, thorough, and unexpected in- 
spections, and a part of the recent rise in rates is attributable to them. 

6. Our statistics as to leave areas deal with the men stationed therein, it being impos- 
sible to include men on leave for the reason that most of the venereal disease which is con- 
tracted in leave areas does not appear until they reach their organizations. However, 
various organizations have made efforts to locate the places of origin to all their cases. This 
information, received by us usually from two to four weeks after the disease is shown, indi- 
cates that a large proportion of the venereal disease is contracted in leave areas and in Paris. 

The reports for the First, Second, and Third Armies, during the past two months, have 
attributed from 50 to 70 per cent of their infections to men on leave in leave areas. The 
three points which have been most prominent are Nice, Grenoble, and Paris. 

The First Army, over a period of two weeks, reported 190 cases, of which 61 were in- 
fected in Paris, Nice, and Grenoble. 

The Third Army claims that 65 per cent of their infections during the last month have 
been in leave areas. For the week ending April 9 they reported 62 cases, of which 36 were 
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infected in leave areas, Paris being responsible for one-fifth of this number. If the annual 
rate had been computed on their own army region alone, it would have been 6 ])er annum 
instead of 18. 

The last report from the Second Army is as follows: 

"Source of infection: Over 75 per cent of new cases were infected in leave areas as 
shown by the following table: 



' 


Organization 


Leave 
areas 


Billeting 
areas 


Others 


LX Corps troops _ 


1 

11 
3 

8 

1 




1 




1 












7th Division _ . _ . - 


3 




4 










24 


1 


8 



Divisional reports are as follows: 

The 78th Division, in 42 cases, attributed 19 to Grenoble. Grenoble itself is responsi- 
ble for one-third of the total infections in this division from January 29 to March 19. An- 
other division, name unknown, among 19 infections, attributed 13 to Grenoble. 

The 6th Division has reported a total of 217 cases since being in France. Among these 
178 occurred among the men on leave. 

The last report from the 79th Division shows 11 cases, all of which were attributed to 
leave areas. 

The 7th Division shows 8 cases, all of which occurred in leave areas. 

Last week's scattered reports from the First and Second Armies give the source of 
infection for 23 cases; Paris was responsible for 6 cases, Grenoble for 10, and Nice 5. 

No reports have come in attributing large numbers of infections to Nice, but the aggre- 
gate of reports shows that a large number have been contracted in that place. 

In the scattered reports from armies and elsewhere, 84 gave the source of infection as 
follows: Paris, 38; St. Malo, 17; Grenoble, 14; Nice, 9; Monte Carlo, 6. 

In the classification camp at St. Aignan, among 4,275 who passed through that place, 
24 attributed their infection to Paris. 

It has been impossible to get the exact number who claim to have been infected in Lyon, 
but undoubtedly this point has been responsible for a great many. 

In all the reports which have come in, the three most conspicuous places are Paris, 
Nice, and Grenoble. Following these in order of frequency are Lyon and Marseilles. 

Aix-les-Bains was formerly complained of a great deal, but lately the conditions there 
have markedly improved. 

The leave areas in the Pyrenees have been almost free from complaint. 

St. Malo has had a number attributed to it, but recently these have dropped. The 
other smaller areas have come in for only an occasional case. 

7. The work being done in Paris embraces everything within our power and is being 
pushed most vigorously. Because of the size of the city, the great number of prostitutes, 
and the lack of control over men visiting there, a closure of Paris to men on leave would be 
of very great assistance in the reduction of venereal disease. 

Grenoble, one of the worst leave areas for venereal disease, has recently been markedly 
improved as the result of inspection, but is ordered to close on the 6th of May. 

Aix-les-Bains, long a bad place, has greatly improved since Colonel Reder's inspection. 

St. Malo now furnishes us a degree of cooperation on the part of the French such as 
we have received nowhere else. 

Chambery-Challes les Eaux (Savoie), the colored leave area, gives little trouble. 

Nice gives much trouble. It has recently been thoroughly inspected and constant 
efforts are being made to improve it. A change of personnel, which has been effected in 
Base Section No. 6, may prove helpful, but we are informed that the leave area is to be 
closed on May 20. 

Biarritz is giving no trouble at present. 

Walter D. McCaw, 
Brig. Gen., M. D., U. S. A., 

Chief Surgeon. 
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EXPOSURE TO VENEREAL DISEASE EN ROUTE TO LEAVE AREAS 

The requirements that men going to leave areas were to be examined 
both before departure from their organizations and upon their arrival at the 
leave areas, ^^ disclosed the fact that many of them were acquiring venereal 
diseases en route to the leave areas. ^'' Though it was intended that men travel 
on special leave trains which would thus take them directly from their organiza- 
tion to the leave areas, the supply of railroad equipment for this purpose 
depended upon the ability of the French Government to deflect sufficient cars 
from other purposes for our leave area use. Before the armistice there was 
a shortage of special leave trains, and when such trains were not available 
traveling was done to and from the leave areas by commercial trains." Because 
it was unusual for commercial trains to make through trips to leave areas, 
it was frequently necessary for men to remain overnight in places where changes 
of trains were made. At such stop-over places, exposure to venereal diseases 
tended to cause a high rate of incidence of such diseases, since frequently no 
American Expeditionary Forces organization existed thereat for the prevention 
of venereal disease. Such a place was the city of Lyon, where, even when 
special leave trains were increased in number early in 1919, many members 
of the American Expeditionary Forces stopped over between trains. No 
figures are available, but the chief surgeon, A. E. F., reported that Lyon was 
responsible for the occurrence of a great many venereal diseases.^® 

On April 8, 1919, General Perehing, after a personal visit to the various 
leave areas, made the following statement, in a telegram to the chief surgeon, 
A. E. F.:" 



Individual (medical prophylactic) ])ackets should be supplied to soldiers in convoy or 
other duties which may carry them out of touch with prophylactic stations. * * * Little 
attention is being paid at rest points for leave and troop trains, and houses of prostitution 
are in many cases not put out of bounds, and no prophylactic facilities are provided. Medical 
officers, fully provided with facilities for administering prophylaxis, should accompanj' all 
troops and leave trains. 

Based on the recommendation of the chief surgeon, A. E. F., one medical 
officer and two enlisted men, Medical Department, on April 10, 1919, were 
assigned to all leave trains taking men on leave from our First, Second, and 
Third Armies,-" and were equipped for the purpose of rendering medical pro- 
phylactic treatment as well as any emergency medical equipment.'" 

MEDICAL PROPHYLAXIS FOR VENEREAL DISEASE 
COMPULSORY PROPHYLAXIS 

Since 1912, the submission of members of our Army to medical 
prophylactic treatment following exposure to possible venereal diseases has 
been compulsory.*" That part of War Department orders concerning this 
requirement reads as follows: 
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2. Commanding officers will require that men who expose themselves to the danger of 
contracting venereal disease sliall at once upon their return to camp or garrison rei)ort to 
the hospital or dispensary for the application of such cleansing and prophylaxis as may be 
prescribed by the Surgeon General. Any soldier who fails to comply with such instructions, 
if found to be suffering from a venereal affection, shall be brought to trial by court-martial 
for neglect of duty. 

******* 

The issuance of the ahove instructions had followed an experimental 
period in the Army in which medical prophylaxis was offered to the men, to 
be used volitionally following exposure to possible venereal disease/' though 
at a few stations men were required to avail themselves of the means of prophy- 
laxis provided." Experience gained during this experimental period con- 
clusively proved that no material reduction in the incidence of venereal dis- 
ease in the Army could be anticipated by placing reliance only on the optional 
use of medical prophylaxis; therefore, at the instance of the Surgeon General, 
the instructions partly quoted above were issued." Following this, even though 
the use of the individual prophylactic tube was in vogue at this time and for 
some time subsecjuently, the annual venereal rate in our Army immediately 
declined to a figure lower than any that had obtained since the Spanish- American 
War, dropping from 145 per thousand per annum for 1911 to 116 for 1912." 

Shortly after the War Department directed the punishment of men who 
failed to take medical prophylaxis following exposure. Congress enacted a law 
which additionally penalized such men. The pertinent part of this law, the 
whole being promulgated to the Army as General Orders, No. 31, W. D., 
September 12, 1912, is as follows: 

Provided, That no officer or enlisted man in active service, who shall bo absent from duty 
on account of disease resulting from his own intemperate use of drugs, or alcoholic liquors, 
or other misconduct, shall receive pay for the period of such absence from any part of the" 
appropriation in this act for the pay of officers or enlisted men, the time so absent and the 
cause thereof to be ascertained under such procedure and regulations as may be prescribed 
by the Secretary of War. 

Compulsory prophylaxis obtaining, j)lus an indeterminate beneficial 
effect accruing from sex hygiene instruction, the venereal disease rate had been 
decreased gradually until for the year 1916 it had reached the relatively low 
figure, 91.2.*'' As stated by the Surgeon General in explanation of the inability 
of the Medical Department further to reduce the incidence of venereal 
disease:*^ "It should be understood that the prime source of infection in 
venereal diseases lies not within military jurisdiction and control, but in the 
civilian life, quite apart from the immediate garrison life of the soldier and the 
rigid supervision incident thereto." 

We have seen, in the discussion on measures taken in the American Expedi- 
tionary Forces in the effort to repress prostitution, how imperfect those measures 
unfortunately were, through our inability to control civil communities, thus 
necessitating our chief reliance being placed in medical prophylaxis for men 
who exposed themselves to venereal disease. 
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Venereal Prophylaxis Unit 

The material used in the projjhylactic treatment of venereal diseases 
comprised the following articles : ■•" 

Venereal prophylaxis unit 
[In pine box with hinged lid; weight, 45 pounds] 

Basins, c. w mimber__ 3 Soap, Ivory cakes.. 2 

Form 77, M. D do 200 Sponges, gauge, 1 dozen in box__boxes_. 4 

Graduate, glass, 120 c.c, in case. Syringes, penis, h. r number. _ 4 

Hydrargyri chloridum corrosivum, tab- Towels, hand do 12 

lets (antiseptic) (par. 902), 350 in 12- Unguentum hydrargyri chloridi niitis, 

ounce tin tins.. 1 1 30 per cent, 3^ pound in wide-mouth 

Protargol, 2 grams in ampul ampuls.. 200 ! bottle bottles.. 4 

Note. — List of contents and directions for administering the prophylactic are pasted 
on inside of cover. 

This equipment was intended for the use of organizations in the field. 
When organizations were so situated as to make the use of more elaborate 
equipment practicable, in permanent stations for examj)le, such use was con- 
sidered desirable.' In fact, as will be shown below, instructions were issued 
by the chief surgeon, A. E. F., for all medical officers to so equip their prophy- 
lactic stations as to elevate them to a status on a par with eniergency surgery 
treatment rooms. 

Instructions Concerning Venereal Prophylaxis 

One of the earliest general orders published in the American Expeditionary 
Forces, had to do with the prevention of venereal disease. This order was as 
follows : 

Headquarters, American Expeditionary Forces, 

Paris, France, July 2, 1917. 
General Orders, No. 6. 

It is a vital necessity that each member of the American Expeditionary Forces maintain 
himself in the best physical condition. 

A soldier who contracts a venereal di.sease not only suffers permanent injury, but renders 
himself inefficient as a soldier and becomes an incumbrance to the Army. He fails in his 
duty to his country and to his comrades. 

The evil effects of venereal diseases and how to avoid them will be explained to the 
men by the medical officer of each command as early as practicable after landing in France 
and as frequently thereafter as may appear to be necessary. All soldiers of every organiza- 
tion will be present at the required bimonthly'' inspection by a medical officer. 

The advice of medical officers will be supplemented by that of company commanders 
who, by reason of their close relation to the men, can exercise the greatest personal influence 
over them. 

To the end that venereal disease may be minimized, prophylactic stations will be estab- 
lished at convenient places to be determined by the commanding officer and the surgeon. 

.\11 members of the American Expeditionary Forces are directed to report for treatment 
at some official prophylactic .station within three hours after every exposure to venereal 
infection. 

All officers are enjoined to use every available means to protect the men of their command 
from venereal disease. 



►The use of the word bimonthly was in error: what was intended was semimonthly, as required by General 
Orders No. 17, W. D., May 31, 1912— Ed. 
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The authorities liaving provided every necessary means to protect tlie men from venereal 
disease, one wlio contracts the same is guilty of a serious offense imder the ninety-sixth article 
of war. He should be tried by court-martial for contracting venereal disease through neglect, 
thereby unfitting himself for active military duty against the enemy, and should be severely 
punished. 

In view of the arduous character of service required of all soldiers in France, a sentence 
of forfeiture of pay, by court-martial, is regarded as a more appropriate punishment for the 
offense than confinement. 

A copy of this order will be posted in the office of each company and detachment, and 
the commanding officer thereof will see that every man under his command understands it. 

By command of Major General Pershing. 

J.\MES G. H,\RBORD, 

Lieut. Col., General Staff, 

Chief of Staff. 
Official: 

Be.nj. Alvord Adjutant General. 

It will be noted that in this order a radical departure was made in the 
adoption of measures for the prevention of venereal disease : One who contracted 
a venereal disease was to be considered guilty of neglect, thus unfitting himself 
for active military duty against the enemy, and was to be tried by court-martial 
for such neglect. Another important feature of this order was the requirement 
that medical prophylaxis was to be taken not later than three hours following 
exposure. The value of this last mentioned feature is problematical since no 
exact method existed whereby a check could be made against a soldier's state- 
ment as to the hour of exposure in its relationship to the hour when the prophy- 
lactic treatment was taken. 

Subjecting men to trial by court-martial for acquiring venereal disease 
created a disregard among some of the members of the American Expedi- 
tionary Forces for the medical prophylaxis. It was felt by some that, if a 
court-martial trial was to follow the occurrence of venereal disease and that 
the prophylactic treatment was not a perfect measure, then, and particularly 
when the prophylaxis was delayed, there was little use in submitting to it. To 
offset such a possibility the following instructions were issued in December 

1917:' 

******* 

7. Commanding officers of all troops will insist that men of their command whenever 
exposed to venereal disease will report to prophylactic stations as soon as possible after 
exposure and always within a period of three hours. Venereal prophylactic stations will be 
established by local commanders at convenient and inconspicuous places in each battalion and 
at or near various entrances to the camp; these stations will be placed under the charge of 
a competent noncommissioned officer of the Medical Department, and a well-instructed 
private will always be kept on duty to administer prophylaxis. There will be posted at all 
prophylactic stations copies of General Orders, Nos. 6, 34, this order, and other literature 
narrating the prevalence of venereal diseases and describing the proper methods of prophy- 
lactic treatment. Particular attention must be given to these stations, which should contain 
a waiting place protected against the weather, a clean sanitary treatment room with privacy, 
proper equipment, and technique to inspire confidence in the men, who should have impressed 
upon them the importance of early prophylactic treatment. The commanding officer of each 
camp will prescribe an entrance through which all men returning to camp from pass or leave 
must enter, providing at this entrance a sufficient guard. Men returning to camp will be 
questioned by the guard, and if exposure to venereal infection is acknowledged, the men will 
be directed by the guard to a prophylactic station. Officers are informed and men will be 
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told that there is a vital necessity for instituting early treatment if venereal disease develops, 
and these diseases must be reported to medical officers as soon as they are discovered or 
suspected. 

8. Should men return to camp in an intoxicated condition they will be seized by the 
guard and taken to a prophylactic station where treatment will be administered by the 
noncommissioned officer in charge of the station. Cases of drunkenness should be subjected 

to prompt disciplinary measures. 

******* 

In December, 1918, following an inquiry from General Pershing as to 
causes for an increase in the venereal rate for the American Expedition arj' 
Forces, it was reported by the chief surgeon, American Expeditionary Forces, 
that one-third of all venereal diseases developing in the American Expeditionary 
Forces resulted from failure to take the medical prophylaxis; " consequently, 
to force more men who exposed themselves to venereal disease to take medical 
prophylaxis therefor, a general order was issued by General Pershing in 
February, 1919, which required a separate punishment for failure to take the 
required prophylactic treatment. *' 

The Prophylaxis Station and the Administration of the Prophylactic Treatment 

The details concerning the administration of the venereal prophylactic 
treatment, furnished in instruction form with each venereal prophylactic unit, 
were as follows: *" 

1. A room was to be set apart in a convenient location; a trained enlisted 
attendant of the Medical Department was to be assigned to the duty of super- 
vising the administration of the treatment; a supply of medicines and equipment 
of basins, etc., was to be provided. 

2. The name, rank, and organization of the soldier reporting for the treat- 
ment, together with the day and hour of exposure and treatment, were to be 
entered on the venereal register and by the attendant for confidential record. 

3. Following the emptying of the bladder, the genital organs were to be 
washed thoroughly with soap and warm water, and a 1 to 2,000 solution of 
bichloride of mercury. 

4. A solution of silver salt (2 per cent protargol) was to be injected into the 
urethra by means of a syringe. The solution was to be retained for at least 
three minutes. 

5. The entire genital organs were to be rubbed thoroughly with calomel 
ointment (30 per cent in benzoated lard), after which the penis was to be 
wrapped in a paper napkin. 

No specific instructions were issued in the American Expeditionary Forces 
with the view to standarize the establishment of prophylactic stations and the 
administration of prophylactic treatment until after the signing of the armistice. 
These details were left to the initiative of medical officers concerned, the basis 
for their activities being the instructions suppliedjwith the venereal prophylactic 
unit. However, a memorandum which was issued by a division surgeon to the 
medical officers of his division February 25, 1918, was, because of its complete- 
ness, published in the late spring of 1918 in the Manual of Military Urology, an 
official document for the use of the American Expeditionary Forces. The 
memorandum in question is as follows: 
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Memorandum No. 72. 

HEADguARTEns, Division, X. E. F., 

Office of Chief Surgeon, 

February ^,5, WIS. 
To surgeons of all organizations: 

The following will govern in the establishment of venereal prophylaxis stations: 

1. Prompt establishment. — Stations mnst be established promptly upon arrival in a new 
area, as the greatest danger of infection comes in the first day or two. 

2. Accessibility. — Whenever possible, prophylaxis stations should be located on the 
ground floor of buildings or barracks. Where this is not possible, a sufficient number of 
signs directing soldiers to the station should be placed between the entrance to the building 
and the actual location of the station. In numerous instances, inspectors have found it 
very difficult to locate stations and sentries were unable to give the information. 

3. Privacy. — It is essential that stations be located whenever jjossible in a separate 
room. Where this is impossible, a screen should be provided so that as much privacy as 
possible is .secured for giving treatments. 

4. Hot water. — It is essential that means be provided for having boiling water in these 
stations. This is necessary for boiling syringes after use and warm water and soap are 
necessary for bathing parts preliminary to the treatment. 

5. Personal supervision. — The men detailed to give these treatments must give it their 
personal attention. It is forbidden to give the patients the means for treating himself and 
to send him to a neighboring toilet. 

6. Blanks for recording treatments must be kept on hand at all times. 

7. A copy of this memorandum to be furnished all medical officers in your command. 



Lt. Col. Med. Corps, U. S. A., 

Chief Surgeon. 

The Technique of Venereal Prophylaxis 

I 

THE DUTY OF THE ATTENDANT 

1. A Medical Department attendant will be on duty at the prophylaxis station at all 
times. He will be definitely instructed in all details of the technique of prophylaxis by the 
surgeon who will inspect the practice of the attendant often enough to assure that the at- 
tendant performs his duty properlj-. 

2. The prophylactic treatments will be given by the attendant in accordance with the 
following directions; a patient will not be permitted to administer the treatment to himself. 

3. If, for any rea.son, the attendant is unable to administer the treatment in the proper 
manner, and in accordance with the prescribed method, he will state the circumstances on 
the prophylaxis card and give the reasons why the treatment could not be properly given. 

II 

PREPARATION OF THE PATIENTS 

1. The patient must urinate immediately before the treatment is commenced. He will 
be placed in a sitting position with his trousers below the knees, and a basin placed below 
and between his thighs so as to catch all fluids and to protect his clothing and the surroundings. 

2. A pint or more of warm water will be placed in the basin and the patient will be given 
a wipe of gauze or cotton with which to assi.st in the thorough washing of his genitals with 
soap and water as a preliminary stage of the treatment. 

3. The attendant will then examine the patient for discharge from the urethra and 
sores on the penis. If either of these conditions are discovered a note recording the obser- 
vation will be made on the prophjiaxis card, but otherwise the treatment will be continued 
as prescribed. This note on the prophylaxis card will be reported promptly to the surgeon 
in charge of the prophylaxis station. 
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4. The attendant will drop from a bottle, on the penis, a sufficient quantity of liquid 
soap to permit a thorough washing, while the patient washes the penis w'ith the wipe and 
the clean water in the pan. While the washing is continued the attendant will see that the 
foreskin is retracted and that all parts about the head and body of the penis, together with 
the scrotum are thoroughly washed. 

5. After the washing with soap and water is finished, the attendant will pour slowly on 
the penis, from a bottle, a solution of 1 to 1,000 bichloride of mercury until one-half pint of 
the solution is used, during which time the patient will thoroughly wash all parts of the penis 
in the same manner as is directed above in using soap and water. 

6. The gauze wipe used in the washing will be placed in a proper receptacle to be dis- 
posed of later by burning. The penis will be allowed to dry bj' evaporation, as it is not 
advisable to wipe off the bichloride solution. 

Ill 

INJECTION 

1. The injection will always be given by the attendant. One dram of a 2 per cent 
solution of protargol will be drawn into the syringe. The attendant will hold the meatus 
between his thumb and finger of the left hand, pressing from top to bottom, and place the 
nozzle of the syringe in the meatus with the right hand. The solution will be slowly injected 
until the syringe is empty, while the attendant continues to hold the penis. The patient 
will then take hold of his penis and relieve the attendant from any further part in the injection. 

2. The patient will then hold his penis for five minutes, being careful to press only on 
the extreme end so as to allow the fluid to come into contact with all parts of the urethra. 
The meatus should be held only tight enough to retain the fluid while allowing an occasional 
drop of the protargol to escape. The patient should also press gentU' on the urethra as so 
to move the protargol solution about and bring it in contact with all parts of the urethra. 
This precaution of not holding the meatus too tightly is very ini])ortant, because the location 
of the infection is liable to be in the very end of the urethra, and compressing the urethra 
too tight prevents the solution from coming into contact with the very point where infection 
is most liable to occur. 

3. After the time limit of five minutes has expired the pressure on the meatus is released 
and the protargol solution allowed to escape without pressure on the urethra to expel the 
last drop, which it is desired should remain. 

IV. 

INUNCTION 

1. If the penis is not perfectly dry after the washings with bichloride solution, the 
patient will be given a newspaper towel with which to dry it thoroughly. The attendant 
will remove from the small container, by means of a small wooden spatula (2 or 3 inches 
long), one-half dram of a 33 per cent calomel ointment which he will smear over the surface 
of the penis while the patient retracts the foreskin and turns the penis so that the ointment 
can be applied to all parts. After the ointment is transferred from the spatula to the penis, 
the spatula will be placed in a proper retainer to be burned at some later time. A new 
spatula will be used for each case, and the old one will always be destroyed. 

2. After the ointment is thus applied to all parts of the penis by the attendant the 
patient will carefully and thoroughly rub the ointment into all parts of the skin covering 
the penis, being very careful to withdraw the foreskin and to make the rubbing very thorough 
about the meatus, head, and neck of the penis. This rubbing should be continued until the 
ointment has disappeared, leaving only a greasy film on the skin of the penis. 

3. While the ointment is being rubbed into the forepart of the penis any excess which 
remains will be rubbed toward the base of the penis and the scrotum. 

4. After the inunction is completed and only a greasy surface remains, the foreskin 
will be drawn over the head of the penis to protect the ointment against being rubbed off. 

5. The attendant will then provide a piece of toilet paper which the patient will wrap 
around the penis to prevent the ointment from being ruljbed off and to protect his clothing. 
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6. The patient will be directed not to urinate within a period of four or five hours after 
the treatment. 

7. Soap, water, and paper towel will be provided by the attendant to permit the jiatient 
to wash his hands, by which operation the treatment is completed. 



MATERIALS 

Syringes 

1. The syringes will be sterilized by boiling whenever practicable; otherwise each syringe 
must remain in a solution of 1 to 1,000 bichloride of mercury for at least one hour after it 
has been used on one patient before it may be used on another. 

2. One dozen syringes should be furnished to provide a capacity of one dozen prophy- 
laxis treatments in one hour, when sterilization is effected by the antiseptic solution. When 
the syringes are sterilized by boiling, 10 minutes in boiling water is required for preparing a 
syringe to be used again after it has once been used. 

3. Two vessels will be provided for holding the syringes, one for sterilized syringes 
ready to be used, and the other for used syringes awaiting to be sterilized. Each vessel 
should contain 1 to 1,000 solution of bichloride of mercury, some of which should be drawn 
into the barrel of the syringe. 

4. The bichloride of mercury solution in the vessels containing the syringes must be 
changed every day. 

Bichloride of mercury solution 1 to 1 ,000 

1. The bichloride of mercury solution used for washing the penis, preparatory to the 
injection, should be kept in a long-necked bottle with a split cork so that the solution can 
be freely dropped. Several bottles should be filled so that a sufficient supply will always 
be at hand. 

Liquid soap 

1. Soap will be kept in liquid form in a long-necked bottle with a split cork so that the 
soap can be freely dropped. 

Spatulas 

1. The wooden spatulas will lie kept in a clean closed vessel or a corked bottle of ap- 
propriate size. 

Protargol solution 

1. A sufficient supply of a 2 per cent protargol solution should be kept in a stock bottle. 
A small glass dish, holding not more than a few drams, from which the syringe will be filled, 
will be provided. Only a quantity sufficient for filling the syringe at one time should be 
poured out of the bottle into this small dish, which should be emptied and thoroughly cleaned 
after each period of treatment. 

Ointment 

1. The calomel ointment will be kept in a covered stock jar in which it is issued, or in 
smaller containers whenever indicated. A small covered service jar, with not more than 1 
ounce capacity, will be used, from which the ointment required for each treatment will be 
taken. This service jar will be filled from the stock jar as often as required so that the stock 
jar will not be opened for each treatment. 

Furniture 

1. The prophylaxis treatment room should be well furnished with an appropriate table 
upon which the materials are placed, in keeping with the standard of a well-appointed 
surgical dressing room. 

2. Toilet facilities, basin, and water should be provided to permit the attendant and 
patient to wash and sterilize their hands after each treatment. 
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3. A suitable vessel should be provided for the reception of the gauze or cotton wipes 
and spatulas after they are used, and from which they are removed to be burned. 

4. A comfortable waiting room should be provided adjoining the treatment room in 
which patients awaiting treatment will be protected from the weather. 

5. The police, order, and appointment of these rooms should be maintained in accord- 
ance with the standard of a well-conducted hospital. 

6. The attendant should be as cleanly dressed and as neat in appearance as he should 
be for the performance of his duty as a competent ward orderly. 

During the late months of 1918, and the early months of 1919, a series 
of factors obtained which eventuated in the standardization of the adminis- 
tration of the venereal prophylaxis in the American Expeditionary Forces, and 
fixed its importance on a higher plane, not only among the enlisted men, but 
also among responsible medical officers, than hitherto had been the case. The 
first of these factore was an increase of 30 per cent in the incidence of venereal 
diseases in the American Expeditionary Forces for the week ending October 
30, 1918.^' It will be recalled that, in discussing the influence of leave areas 
on the incidence of venereal disease in the American Expeditionary Forces, 
mention was made of the fact than an embargo existed on leaves throughout 
the summer of 1918 and until the middle of the following October. At this 
latter time the First and Second Armies were authorized to grant leaves up 
to a total of 9,100 per week, and the 78th Division 1,100 per week, a total of 
10,200. The leave areas received approximately 8,000 men weekly beginning 
about the middle of October, 1918.'" 

General Pershing, whose personal interest in the control of venereal disease 

in the American Expeditionary Forces was constant, in noting the I'eported 

increase in venereal disease directed the commanding general, S. O. S., A. E. F., 

on December 1, 1918, to give immediate and energetic attention to the venereal 

disease condition, with the view to discovering the cause of the increase and 

foci of infection, as well as fixing the responsibility in such instances.^" As a 

consequence of these instructions to units showing an undulj' high venereal 

disease rate the following form letter was sent the adjutant general, S. O. S., 

A. E. F.: 

From: The Adjutant General, S. O. S. 
To: Commanding-officer, 
Subject: Venereal disease. 

1. Your attention is directed to the fact that the incidence of venereal disease reported 

from your command for week ending was per 1,000 per amunn, an 

unduly high rate. 

2. You are directed to investigate at once and to make report promptly to this office 
upon the prevalence of venereal disease in your command, the reason for the increase in 
rates, and the enforcement of existing orders in regard to prostitution, venereal prophylaxis, 
and venereal disease. 

Thus a system was initiated of reciuiring reports from all organizations 
whose incidence rate of venereal disease was disproportionately high in com- 
parison with the incidence rate of the American Expeditionary Forces as a 
whole. This system not only tended to accentuate the gravity of a given 
venereal disease status in the organization concerned, but it also enabled the 
chief surgeon's office, A. E. F., to determine from the replies received in response 
to the above form letter how best generally to improve conditions as to venereal 
prophylaxis. 
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One of the measures adopted, in consequence of the necessity for improving 
the facilities for administering venereal prophylaxis, was the detailing, early 
ia 1919, of throe experienced medical officers to inspection duty throughout the 
American Expeditionary Forces in connection with venereal disease prevention." 
These officei-s, by visiting and inspecting the various places where our troops 
were located, were in an excellent position to remedy offhand deficiencies when 
such were noted and were locally correctable; otherwise, as in instances where 
personnel or material were necessary to perfect the administration of venereal 
prophylaxis, such a condition was made the subject of a special repoi't by one 
of the inspecting medical officers. 

In February, 1919, the chief surgeon, A. E. F., published in Weekly 
Bulletin 43, the fact that added precaution was necessary because of the increas- 
ing incidence of venereal disease, even among men who had taken prophylaxis. 
He recommended that medical officers follow up all men who admitted taking 
prophylaxis after more than three hours following exposure to venereal disease, 
and require such men to return to the prophylactic station on the two days 
following for an injection of a 1 per cent protargol solution twice daily. 

In the same weekly bulletin there appeared the following advisory remarks 
concerning the effective administration of venereal prophylaxis: 

Effective Venereal Prophylaxis 

The safety of such men as do not succeed in controlling their animal reflexes by the 
application of common sense and a respect for moral law depends on the equipment and 
operation of the venereal prophylaxis stations by the Medical Department. Medical officers 
are expected to maintain this most important facility for the prevention of disease upon a 
high basis, as indicated in the following description of a standard station: 

Venereal prophylaxis being a major operation, like catheterization, is entitled to pro- 
fessional consideration. 

The station is to be clean and respectable. Foul-mouthed, loose talk and coarse joking 
are not to be tolerated. The equipment and surroundings of the station are to be such as to 
provide at least as much dignity and formality as prevails in a decent barber shop. Whenever 
possible, prophylaxis stations should be located on the ground floor of buildings or barracks. 
In any event, a suflicient number of signs directing soldiers to the station should be placed 
between the entrance to the building and the actual location of the station. Whenever 
possible an illuminated sign sliould be placed at the entrance of prophylactic stations as a 
guide after dark. 

The service is to be rendered under as quiet and as nearly private conditions as are 
practicable. A screen should be provided so that as much privacy as possible is secured for 
giving treatments where a separate room is not available. 

PROCEDURE 

1. Verify man's name, organization, etc., by the identification tags. Require the man 
to expose external genitalia thoroughly by rolling shirts and allowing breeches and drawers to 
fall to knees. 

2. The man will then urinate, and proceed as follows: 

3. Wash genitalia thoroughly with one tablespoon of liquid soap and running water; 
all water should be hot. 

4. Wash genitalia thoroughh- with bichloride of mereur\-, 1 to 1,000, by allowing solu- 
tion to flow over penis, with foreskin retracted, the hair, and surrounding surfaces. 

5. The attendant must inject 1 dram (teaspoonful) of a 2 per cent protargol solution 
into the urethra; as the syringe is withdrawn, the patient is to close the opening of the penis 
with his thumb and forefinger and retain the solution five minutes by the clock (injection 
to be given by the attendant). 

6. Dry; if impossible to have towels, use toilet paper. 
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7. Remove from the container by means of a small wooden spatula 2 to 3 inches long, 
one teaspoonful of the 33 per cent calomel ointment. Rub this thoroughly over the head of 
the penis, paying particular attention to the under surface of the penis, to the furrow under 
the head, and to the surface under the retracted foreskin; the rubbing in of the ointment to the 
parts indicated should continue for three minutes; after this is comijleted, rub the excess 
ointment over the whole of the remainder of the penis, hair, and surrounding surfaces. A small 
pea-sized bit of ointment should be placed in the urethral opening and left there. The 
foreskin is then to be drawn forward. The ointment is not to be wiped off. 

8. Cover the penis with toilet paper and allow it to remain four hours; do not urinate 
during this time. 

Syringes. — Syringes will be sterilized by boiling. Syringes must be kept in a solution 
of 1 to 500 bichloride of mercury after boiling. Two vessels will be provided for holding the 
syringes, one for sterilized syringes ready to be used, and the other for used syringes waiting 
to be sterilized. 

Bichloride of mercury solution, 1 to 1,100. — The bichloride of mercury solution used for 
washing the penis, preparatory to the injection, should be kept in a bottle, IJ^ gallons 
capacity, equipped w;jth glass and rubber tubing. 

Liquid soap. — Soap will be kept in liquid form in a bottle with a split cork so that the 
soap can be freely dropped. 

Protargol solution. — A sufficient supply of 2 per cent protargol, freshly made, should l)e 
kept in a stock bottle. A small glass dish or a covered spit cup should be provided, from 
which the syringe is filled. 

Calomel ointment. — The ointment is stock should be kept in a covered jar in which it is 
issued. A small covered service jar will be used, for which the ointment required for each 
treatment will be taken. A covered spit cup will be found convenient for this service. 

Note. — These instructions are to be posted in venereal prophylactic stations: In addi- 
tion to the prophylaxis slip, Form 77 M. D., which is to be sent to the organization to which 
the man belongs, a book will be kept at the station giving the same information. 

Despite the corrective measures outlined above the prophylactic facilities 
in many places were inadequate, even so late as April, 1919; likewise, instances 
were many where the methods pursued in the administration of the prophylaxis 
were unsatisfactory. The following communications on this subject are of 
interest, for they show in detail not only how the situation appeared to the 
critical observation of General Pershing, but also what was being accomplished 
by the Medical Department, A. E. F., to remedy the deficiencies noted : 

[Telegram] 

H. A. E. F., April 8, 1919. 
Chief Surgeon, 

American Expeditionary Forces, Tours. 
During my inspections, following points have been brought to my attention and should 
be remedied with all possible speed and vigor. All the following criticism and directions 
apply with emphasis to leave areas everywhere. Prophylactic stations are often not well 
organized, equipped, or administered, and this fact alone would bring discredit on the treat- 
ment rather than confidence in its use. The equipment should be on a par with that supplied 
for other functions of the Medical Department. Medicines should be prepared by the 
pharmacist and renewed at least everj- second day. Warm water for washing should always 
be on hand, to prevent delaj- in the administration of the treatment. Treatment should be 
under direction and supervision of thoroughly trained attendants and given absolutely 
according to directions posted in the treatment rooms. Attendants must be carefully 
selected from the most intelligent and reliable men of detachments and especially trained in 
administration of these treatments. Their appearance, deportment, and speech should 
always be such as to place prophylaxis treatment on a par with other medical surgical pro- 
cedures, and their number should be sufficient to a'low neces.sary reliefs. Cleanness of 
40081°— 20t CO 
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stations and efficiency in their administration should be insured by uunute daily inspections 
by the surgeon in charge. Separate rooms or small buildings should be provided where 
treatments can be adminstercd in private, with separate accommodations for officers where 
possible. The numbei and distribution of stations should be such as to make prompt and 
convenient treatments always possible. The number at most points is entirely insufficient. 
Individual packets should be supplied to soldiers in convoy or other duties which may carry 
them out of touch with prophylaxis stations. This is not at present generally done. The 
physical inspections are not being systematically and efficiently carried out in cases of 
undiagnosed and untreated venereal disease among the troops arriving at certain station 
The education of commands through lectures by medical officers on personal hygiene is 
neglected at many posts. Lectures illustrated by diagrams and drawings are one of the 
most effective means of urging continence. Little or no attempt is made by surgeons to 
locate sources of infection. Every effort should be made in every case to trace and eliminate 
the source by cooperation with military police and civil authorities, and this is the surgeon's 
duty. Little attention is being paid at re.st points for leave and troop trains, and houses of 
prostitution are in many ca.ses not put out of bounds and no prophylaxis facilities are pro- 
vided. Medical officers fully provided with facilities for administering prophjlaxis should 
accompany all troops and leave trains. 

Pershing. 

France, April 11, 1919. 
From: Chief Surgeon, A. E. F. 
To: Commander in chief, A. E. F. 
Subject: Telegrams of April 8 referring to venereal prophylaxis. 

1. As stated in a telegram of this date acknowledging the receipt of your telegram of 
April 8, the emphasis placed upon important points and the practical suggestions made in 
that telegram will be of great assistance to this office. During the past two months constant 
efforts have been made by correspondence and through inspectors to improve prophylactic 
stations in all sections and to put the treatment on a par with that of a surgical procedure 
All urologists and commanding medical officers have been urged to make a survey of their 
districts and correct the faults discovered, also the supervisors have been especially instructed 
to inspect all stations and to insist that tho.se found lacking in any respect be properly equipped 
and standarized. This is a matter, however, which demand continual attention and the 
con.stant changes in personnel, incident to the demobilization of man3- medical units and 
their replacement by others which have recently come from the States without adequate 
instruction, has made it very difficult to maintain a well-instructed personnel at these stations. 

2. As regards the education of the soldier in the dangers of venereal disease and the 
great importance of continence, or at least of prophylaxis, trained lecturers have recently 
been brought over from the United States and are now in the field. Their lectures are illu.s- 
trated by diagrams, photographs, and animated cartoons to make them more interesting 
and more impressive. The.se lecturers cover the fundamental, anatomical, and physiological 
facts, and the most common diseased conditions. Educational pamphlets, posters, etc., are 
being constantly prepared and distributed. A very large shipment was received from the 
United States and has been sent to the various centers. Fifteen moving pictures showing 
facts about venereal disease and prophylaxis are being exhibited every evening in various 
places throughout the A. E. F. 

3. The leave areas have been given a great deal of attention, but they have been found 
very difficult to control. More prophylactic .stations will be established, and those already in 
operation will be improved and brought up to the standard. More medical officers and 
investigators are also being sent to these districts. 

4. This office has urged locating sources of infection of venereal diseases, but this has 
never been adequately carried out. In many places it seems to have failed on account of 
half-hearted cooperation on the part of the French. They did not approve of our methods 
and were not willing to help us in the discovery of foci. Renewed effort will be made. 

5. The order has gone out to have all leave trains and troop trains provided with medical 
officers, trained attendants, and prophylactic facilities. Prophylactic stations have also been 
established on all hospital trains. Although steps have been taken in accordance with your 
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orders to place medical officers on leave trains, it is the opinion of this office tliat their 
presence will not be found to be of material value, but that prophylactic stations in charge of 
competent and trained attendants will suffice. These stations can be readily inspected by the 
officer in command of the train. 

6. A copy of Circular 78 from this office and of the Ijulletin of February 3, 1919, is 
inclosed. 

Walter D. McC.\w, 
Brig. Gen., M. D., U. S. A. 

Circular 78, referred to by the chief surgeon, A. E. F., in his letter quoted 
above, is as follows: 

Circular 78: 

American Expeditionary Forces, 

Chief Surgeon's Office, 

April 25, 1919. 

1. The following regulations will govern the investigation of cases of venereal disease 
and the control of venereal prophylaxis. 

2. All cases of venereal disease following failure to take prophylaxis will be investigated 
and the reason for the failure a.scertained and recorded. 

3. All cases of venereal disease which develops after having taken prophylaxis will be 
investigated and the cause of the failure of the treatment ascertained and recorded. 

4. Medical officers, so far as possible, will collect all men at present in their charge who 
have had syphilis and explain to them the course to pursue after demobilization in order to 
insure a complete cure. 

5. All men who have had chancroids since enlistment will have Wassermann tests done 
before returning to the United States. If the blood is found positive, they will be retained 
for one course of specific treatment. If the responsibility for this treatment being given on 
ship or in the United States will be assumed by the medical officer, the patient may be allowed 
to proceed with his organization. 

PROPHYLAXIS stations 

Attendants. — The attendants will be selected from among the best men in the organiza- 
tion. A noncommissioned officer will be in charge of each station. The men will be 
instructed on the following things: 

(a) The meaning and method of obtaining surgical cleanliness. 

(h) Simple facts about pathogenic microorganisms with special reference to these 
causing venereal disease. This instruction will include laboratory demonstrations of cocci, 
bacilli, and spirochiBtae. 

(c) Simple descriptions of the anatomy and physiology of the male and female organs. 

(rf) Descriptions of the ordinary symptoms and course of the three venereal diseases. 

(c) In the making of solutions of protargol and bichloride. 

(/) Method of prophylaxis and scientific reasons for each step. 

ig) Each section surgeon will form a central school at which all men having charge of the 
prophylactic stations will be trained. 

(h) The importance of the work will be impressed on the attendants, and everything 
possible will be done to arouse their interest, pride, and a cooperative spirit in the work. 

Technique. — The technique of administration of the prophylaxis will be on a par with 
that of a minor surgical procedure. Anything less than this will be faulty. 

Stations. — Care will be exercised in the placing of stations; regard for privacy will be 
observed. At least one room will be given to the station, which will be painted white and 
made as inviting as possible. A waiting room for large stations is desirable. The general 
arrangement and cleanliness of the station will correspond to that of a modern surgical 
dispensary. 

Running water will be installed wherever practicable. The most economical plan is 
to have several faucets arranged over a washing trough made of concrete or zinc; if avail- 
able, porcelain sinks (individual) are preferred. When possible, individual booths will be 
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made by the erection of partitions or curtains. Near each faucet will be a bottle of liquid 
soap with a split cork. Warm water will be provided if possible. When a water system 
is not at hand, running water will be supplied by means of an elevated galvanized-iron can 
to which a pipe or hose is connected. In temporary stations where basins will be used, a 
sufficient supply will always be on hand to insure the cleanliness of the individual basins. 

Washing possesses the following advantages: 

(a) It has been shown that soap is germicidal for the Spirochssta pallida. 

(6) It removes mucoid substances and allows better penetration of the calomel ointment. 

(c) It opens minute wounds or cracks in which microorganisms may have lodged and 
allows the calomel ointment to come in contact with them. 

(d) It mechanically removes a large portion of the organisms present. 

Bichloride solution. — The washing with bichloride solution is essential and is necessary 
in connection with the washing with soap and water to destroy Ducrey's bacilli, since it 
has been shown that neither calomel ointment nor protargol solution is germicidal for this 
organism. The most satisfactory method for use of the bichloride is to have a large bottle, 
demijohn, or earthenware vessel holding not less than a gallon, with a rubber tube attached, 
placed on a wall bracket just above the trough. The bichloride solution will immediately 
follow the soap and water. 

The following articles are the minimum requirements of a station: 

1. A Primus oil stove for sterilization. 

2. A stew pan or fish kettle with cover, for boihng. 

3. A sterilizer for the sterilization of sponges. This may be made out of two tin buckets 
one slightly larger than the other so that the larger may be inverted over the smaller. A 
rack of some kind is placed on the bottom of the inner bucket so as to hold the sponges or 
other articles above the water. 

4. A long clamp for the removal of the sterile syringes, wooden spatulas, and sponges 
from their respective containers, thus avoiding the necessity of the patient putting his 
hands in these containers. 

5. A sufficient number, never less than 12, of good workable syringes. 

6. A closed receptacle in which to keep the sterile syringes. 

7. A number of wooden spatulas which will be made bj- the attendant. These are for 
the removal of the ointment from the jar. 

8. A closed receptacle in which to keep the sterile wooden spatulas. 

9. A glass jar or some kind of vessel for the sterile gauze sponges. 

10. .\n adequate supply of wash basins, certainly not less than 10, if running water 
is not at hand. 

11. Small glasses similar to ordinary medicine glasses in which i)rotargol will be poured 
just prior to its being used. 

12. A supply of gauze sponges. 

13. One 8-ounce dark-colored bottle for the stock solution of protargol. 

14. A supply of 30 per cent calomel ointment. 

15. A supply of protargol or argyrol. 

16. Some means of weighing or measuring the protargol so that small quantities of the 
solution may be made up, thus avoiding the necessity of using a whole ounce at one time 

17. A supply of bichloride tablets. 

18. A small clock placed where the patient may see it. 

19. A roll of paper. 

20. A place for the patient to wash his hands. 

21. A sufficient number of small towels 8 by 10" so that each patient may have a clean 
one. 

Regulations. — 1. The syringes will be sterlized by boiling and will be kept in a sterile 
vessel. Bichloride solution will not be used for this purpose. 

2. The calomel ointment will be removed from the container by means of sterile spatulas. 

3. Solutions of protargol will be a uniform strength of 2 per cent, will be made fresh each 
week, and will be kept in a dark bottle. The date of making solution will be written on 
bottle. 
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4. Protargol solution will never be left standing in an open glass. 

5. Basins will always be sterilized with bichloride solution after use. 

6. The bichloride will have a uniform strength of 1 to 1,000. 

7. Cake soap will not be used. 

S. When prophylaxis is given to any soldier who is not a member of the organization 
to which the station belongs, a duplicate prophylactic record will be sent on tlie following 
day to the man's organization. 

9. The data on the prophylactic cards will be transferred to a book which will be kept 

for permanent record. 

* ****** 

DIRECTIONS FOR GIVING PROPHYLAXIS TO BE POSTED IN ALL PROPHYLACTIC STATIONS 

1. Patient will urinate and proceed as follows: 

2. Wash hands. 

3. Roll up shirt and drop trousers and drawers to knees. 

4. Pull back foreskin and wash head of penis very thoroughly with warm running 
water and liquid soap, great care being taken to cleanse under surface around "G string" 
and back of head. After this, wash shaft of penis and adjacent part of body. If there is 
no running water, a clean basin with clean water and liquid soap will be used. The basin, 
after use, will be washed with water and then partially filled with bichloride solution, 1 to 
1,000, and allowed to stand for at least 15 minutes before being used again. 

5. While foreskin is drawn back wash penis, particularly the head, with warm bicliloride 
solution, 1 to 1,000. This is best done by allowing the solution to flow over it. 

6. The attendant, without touching genitals, will inject slowly one teaspoonful of a 
2 per cent solution of jirotargol or a 10 per cent solution of argyrol into the penis, and, as 
the syringe is withdrawn, he will direct patient to close the opening of the penis with the 
thumb and forefinger and retain solution for five minutes. 

7. Pull back the foreskin; rub one teaspoonful of calomel ointment all over the head of 
the penis and the inner surface of the retracted foreskin, being careful to rub it on the under 
surface, around the "G string," and in the furrow behind the head. The rubbing of this 
ointment should continue for three minutes. After this the surplus ointment will be rubbed 
over the shaft of the penis. 

8. The penis is then wrapped in toilet pai^er and the jjatient directed not to urinate for 
at least four hours. 

9. If more than three hours have elapsed since exposure, the patient, after having taken 
the regular prophylaxis, will be directed to report twice a day for two days for an injection 
of 1 per cent solution of jirotargol. This will be held in 10 minutes. 

Walter D. McCaw, 
Brig. Gen., Med. Dept., Chief Surgeon. 

PROPORTION OF MEN EXPOSED TO VENEREAL DISEASE WHO FAILED TO TAKE 

VENEREAL PROPHYLAXIS 

The consideration of this subject can be divided roughly into two periods: 
That period prior to the signing of the armistice, and that subsequent thereto. 
During the first period, of 8,978 venereal diseases which occurred between 
August 22, 1918, and November 13, 1918, 3,070 were among men who failed to 
take medical prophylaxis following exposure, a percentage of 34.1." This was 
at a time when the greater number of men in the American Expeditionary 
Forces were with their organizations, under the disciplinary control of their 
respective commanding officers, and were familiar with the location of the facili- 
ties which had been provided for the administraton of the venereal prophylactic 
treatment. On the other hand, of the 17,282 venereal diseases which were 
reported as having occurred between January 2, 1919, and May 21, 1919, 7,193 
men who contracted venereal disease failed to take medical prophjlaxis, a 
percentage of 41.6.^^ 
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It was during the second period that the greatest efforts of all concerned 
in the prevention of venereal diseases were being concentrated on such pre- 
vention; however, leaves of absence now were being given freely, thus tempo- 
rarily removing men from not only the disciplinary control of their organization 
commanders but also frequently from ready access to places where medical 
prophylactic treatment could be administered. 

REASONS FOR FAILURE TO TAKE PROPHYLACTIC TREATMENT FOLLOWING EXPOSURE 

TO VENEREAL DISEASE 

Efforts were made by the Medical Department, A. E. F., to determine, 
among other things, the reasons for members of the American Expeditionary 
Forces failing to take medical prophylaxis following exposure to possible vene- 
real diseases.'^^ Such efforts necessarily were based upon two methods of pro- 
cedure: To obtain the desired information by means of written replies to a 
formal cjuestionnaire, or, as was done in one instance in one of the combat 
divisions, ^^ directly questioning the men concerned and recording their verbal 
replies. In both methods, however, since the replies were confessional in nature 
and there was no possibility of checking upon them, any deductions made from 
the replies, by either method of questioning, are far from being exact. 

Such studies showed, as might have been expected, that the preponderating 
number of faults, as regards failure to take the prophylaxis, were attributable 
to indifference of the men, and to alcoholism. For example, in a study of 92 
instances where men failed to take prophylaxis and subsequently developed 
venereal disease, which study may be taken as representative, 75 gave reasons 
that plainly indicated the fault was theire." Of these 75 faults, 50 per cent 
were due to pure indifference; 25 per cent to alcoholism. In a small proportion 
of instances, the reason for not taking the prophylaxis showed ignorance on 
the part of the victims themselves or of the attendants in prophylactic stations. 
Because so much stress had been made in the various kinds of orders and in- 
structions concerning venereal disease, on the necessity for taking prophylaxis 
prior to three hours following exposure to venereal disease, the impression had 
gained ground among the men that prophylaxis subsequent to three hours 
would be futile, thus accounting for a small number of failures to take prophy- 
laxis. One other fact accounted for a small percentage of these failures to 
take prophylaxis; that is to say, unless a record had been made in a prophylactic 
station that prophylactic treatment had been given a man, and such a man 
developed venereal disease, even though he had administered prophylactic 
treatment to himself, he was charged with not having taken such treatment. 

The successful application of remedial measures to conditions, the existence 
of which was made known by such analyses as those referred to above, can be 
no better exemplified than in the following partial report on the venereal 
problem of an organization of the American Expeditionary Forces, comprising 
men whose activities necessarily had to be individual, and whose location was 
in a very poor quarter on the outskirts of Marseille: ^^ 

Failure to take Prophylaxis: The reason for this last, which is general throughout the 
A. E. F., has always been difficult to explain. It becomes a question largely of the personal 
equation. Nevertheless, attempts were made on a large scale in this base section to induce 
men to take prophylaxis. 
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III brief, several of the methods employed, with special reference to this camp, were these: 

(0) Lectures and motion pictures. — The men were instructed in the evils of venereal 
disease, the penalties attached, as per G. O. 32, G. H. Q., A. E. F., c. s., etc., and the almost 
sure protection against these diseases which prophylaxis affords. Film shown: "Fit to 
Fight," Booklet entitled "Fit to Fight" also distributed to every man. 

(b) More prophylaxis stations. — These were established not only at each camp, but a t 
the most convenient sections of each camp. In addition, one was established in the heart 
of Marseille to give the men every opportunity of getting i)rophylaxis within the pre.scribed 
time limit. 

(c) Maps. — Maps of the city were posted in each prophylaxis station, marking off very 
plainly the "restricted districts," and the location of each prophylaxis station. In addition, 
attention was called to these maps at formations. 

(d) Excessive venereal rale. — Any organization developing a 2 per cent venereal disease 
rate or over was promptly confined; its commanding officer received an "inefficiency nota- 
tion" to that effect in his "officer's record book." 

(e) Convoy. — With the development of several cases among men while away on convoy, 
inquiry brought out the fact that these men freciuently had no protection. On February 1, 
1919, therefore, every convoy that left this park was equipped with individual prophylaxis 
tubes, sufficient for the number of men and the number of dajs they were to be absent. This 
matter was checked so that no convoy was permitted to leave until the pilot officer could 
show the certificate of receipt from the camp surgeon. 

Even these measures failed to produce satisfactory results. Hence additional measures 
were adopted. These were in the main: 

(/) Weekly consultations, — Weekly consultations in the base commander's office of all 
camp commanders and camp surgeons in Marseille. 

(g) Establishment of venereal camp. — Venereal cases are kept in confinement here until 
cured. In accordance with G. O. 32, G. H. Q., \. E. F., c. s., men are not permitted to sail 
for the States until cured. 

(/i) Limitation of pass privilege. — To force the taking of prophylaxis, pass privileges were 
reduced to 20 per cent of organization strength. Passes were limited as much as possible to 
10 o'clock passes. A soldier earned a 12 o'clock theater pass only by good conduct and good 
work. 

(i) Reporting at prophylaxis station on return from pass. — All men returning from pass 
were made to report to the prophylaxis station for interview by the attendant there. The 
station is furnished with a roster each day of men on pass. As they return, they are inter- 
viewed by the attendant and checked off. Delinquents are reported. This metliod has 
worked out very satisfactorily, at least at motor reception park, Ba.se .Section No. 6. It was 
established on March 1, 1919. The venereal rate for February of 3.4 per thousand promptly 
dropped to 0.666 for March. 

(j) Frequent venereal inspection. — These are held weekly instead of semimonthly. They 
are held at irregular intervals. Men strip to the waist and drop their trou.sers; they are 
examined at the same time for infestation with body vermin. 

(k) Equipment of prophylaxis stations. — In addition to the above measures, all prophy- 
laxis stations were thoroughly equipped with all conveniences for making the prophylaxis 
as agreeable as possible. Special troughs, stands, and irrigating devices were introduced. 
Our .stations here were freshly painted. The attendants wear gowns. 

(1) Instruction of attendants. — The attendants are all instructed and quizzed formally 
each week on the proper technique of administration to keep them thoroughly familiar with 
every detail. 

EFFICACY OF VENEREAL PROPHYLAXIS 

Because medical prophylaxis could not be administered in the American 
Expeditionary Forces ideally as to time and technique, necessarily an apparent 
high rate of ''failures" was reported among cases of venereal disease following 
prophylaxis. Just what the extent of the '"failures" was, however, can be no 
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more than estimated. In a careful study made by specially selected medical 
officers of 3,042 men with venereal disease assembled in various camps in the 
American Expeditionary Forces, it was found that 60.72 per cent of the men 
investigated claimed to have contracted venereal disease despite prophylactic 
treatment." This percentage was reduced legitimately to 12.06, by reason of 
the fact that the cause for "failure" of the prophylaxis in a sufficient number of 
men could be ascribed to intoxication, incomplete, or hurried treatment, or 
treatment taken after three hours. 

The following analysis of 142 instances of venereal disease, in a division 
of the American Expeditionary Forces, in which prophylaxis was reported to 
have failed is interesting as showing the usual causes for such "failures":" 

Group (6) — proi)hylaxis taken and failed, 142 cases: This is an interesting group of cases, 
for we know absolutely the efficiency of prophylaxis and in the vast majority of these cases 
there is shown to be an error that lies at the door of the Medical Department. A number 
were overtime men — i. e., over the three hours required — and failure was due to that. There 
was nothing to be gained by questioning each man of the 142 as to why in his individual 
case prophylaxis failed. 

They were taken in groups, addressed as before to obtain their confidence, and asked if 
any had any reasons why his individual prophylaxis failed. This often brought forth many 
evidences of the ignorance of the individual and how the lectures he had received had failed 
of their purpose to carry the neces.sary information. Many felt that the solution of pro- 
targol was too weak or old (among them a druggist of seven years' practice). Another said 
he asked if he was to hold it (protargol) in for five minutes and got the answer "you hold it 
in a few seconds and get out; I want to go to bed." Two had received no lectures at all. 
Several expressed a repugnance for the publicity of the treatment room, while others had been 
sent into the back yard to inject themselves. Again another station had refused to treat 
"strangers" (it was a station of his own division), and it was next morning before he received 
one at his own company. One saw seven men treated in rapid succession with the same 
syringe without sterilization or even washing. One spoke of men being allowed by the 
attendant to fill out a projihylactic card and get on record, then omitting the prophylactic 
treatment. 

A certain ])ercentage were undoubtedly autogenous reinfections, as two such cases 
a.sked an explanation as to why their prophylaxis had failed. There were several cases con- 
tracted in leave areas, who spoke of long lines waiting at an insufficient number of prophylactic 
stations. 

This group talking invariably brought forth the question that opened the road for 
obtaining information of the most startling character. It needs no further comment than the 
bare figures themselves — 102 out of 142 patients (72}^ per cent) were made to administer 
the treatment to themselves; 84 out of 142 patients (59.1 per cent) received no .soap and water 
washing — 9 of them had venereal sores; 14 out of 142 ijatients (9.8 per cent) received no 
mercury ointment application — 4 of them had venereal sores. 

Considered from the standpoint of the number of prophylactic treatments 
given, in its relationship to the number of "failures," it was found that in 
242,000 prophylactic treatments administered throughout the American Expe- 
ditionary Forces only 1..3 per cent were failures. ''^ In Base Section No. 1, of 
27,000 prophylactic treatments, 0.8 per cent were failures; in 126,000 treat- 
ments in Base Section No. 2, 1.2 per cent were failures; 9,642 treatments 
given in the American Embarkation Center, Le Mans, were followed by 1.9 
per cent of venereal disease.''* 

The following consohdated table of venereal disease data, Motor Reception 
Park, Base Section No. 6, A. E. F., when conssidered in connection with the 
report of the anti venereal disease activities conducted thereat (vide p. 950), 
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though it coiicorns relatively small numbers, conclusively shows what could be 
accomplished when medical prophylaxis was administered properly and 
promptly -.^^ 

Table No. 47. — Consolidated venereal disease data, Motor Reception Park, Base Section No. 6, 

A. E. F. 



Aug- 
ust, 
1918 



Total strength..- , 500 

Total prophylaxes | 729 

Total venereal disease developed 

after taking prophylaxis.. i 5 

Total venereal disease, developed 

after failure to take prophylaxis... 1 

Total venereal disease per month...' 6 

Venereal rate per 1,000 12 

Per cent of efficiency of prophylaxis 99. 27 



Sep- 
tem- 
ber, 
1918 



10 

5 

15 

21.6 

99.42 



Octo- Nov- 
ber, ember, 
1918 1918 



2,419 
2,288 

11 

7 
18 
7.04 
99.45 i 



2,796 
2,481 

12 

2 

14 

4.03 

99.16 



Decem- 
ber, 

1918 



2,497 
1,746 

11 

13 

24 

9.6 

99.45 



Janu- 
ary, 
1919 



2,314 
1,097 

4 

4 

8 

3.4 

99.68 



Febru- 
ary, 
1919 



March, 
1919 



2,335 
1,030 



6 

9 

3.8 

«.84 



1,500 
721 



1 

1 

.666 

100 



April, 
1919 



827 
348 



2 

2 

2.4 

100 



May, 
1919 



415 
182 









100 



COMPULSORY PROPHYLAXIS IRRESPECTIVE OF EXPOSURE TO VENEREAL DISEASE 

To certain classes of men in the American Expeditionary Forces, medical 
prophylaxis was administered, upon their return to camp, without regard to 
possible exposure to venereal disease; the assumption being, since the men 
concerned were considered irresponsible, exposure to possible venereal disease 
had occurred while they were absent from camp. Two of the principal classes 
of men to whom prophylaxis thus was administered were colored soldiers 
employed as stevedores at the base ports, ^^ and men returning to camp from 
leave intoxicated.^ 

In Base Section No. 1, A. E. F., the rate of incidence of venereal diseases 
among colored troops was extremely high, compared with the venereal disease 
incidence rate for white troops.^' Various remedial plans were tried, but were 
found wanting. All pass privileges and restrictions which obtained in Base 
Section No. 1 included colored troops; however, because these proved ineffective 
additional measures were adopted. Among these the measures which proved 
most successful were the building of a wire stockade around the camps of the 
stevedores, and placing guards at the entrance thereto, thus affording complete 
control of the men themselves. Four-hour passes only were given to the 
stevedores, thus insuring their return to camp prior to the expiration of the 
three-hour limit, adopted in the American Expeditionary Forces for taking 
medical prophylaxis. Finally, upon the return from pass of the stevedores to 
camp, each was subjected to venereal prophylactic treatment without regard to 
exposure to venereal diseases.^" This measure, instituted in December, 1917, 
materially decreased the incidence of venereal diseases among the colored 
troops in Base Section No. 1, as shown by the following table, which summarizes 
data by months, on venereal diseases for the period October, 1917, to March, 
1919, inclusive, for troops stationed at St. Nazaire. The table shows also 
parallel ratios for white troops. In explanation of the fact that, despite the 
extraordinarily rigid control of the colored troops, their venereal disease incidence 
rate continued uniformly higher than that of the white troops, it was found 
that the majority of instances where venereal diseases occurred among the 
colored troops subsequent to the institution of the compulsory prophj'laxis 
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were due to exposure while the stevedores were on the docks working, or were 
absent without leave from camp, and such exposures were not followed by the 
prophylaxis.^^ 

Table No. 48. — Venereal disease uicidence rate per thousand, for white and colored troops at 

St. Nazaire, France 



Month 



1917 

October 

November 

December 

1918 

January... 

February 

March 

April 

May 

June 

July... 

August 

September 

October 

November 

December 

1919 
January 

February . 

March.. _'. 



New cases 



Strength of 
command 



Rate per 1,000 
per annum 



White 
troops 


Colored 


White 
troops 


67 


66 


3,966 


81 


56 


7.107 


44 


59 


4,282 


8 


62 


3,777 


16 


61 


4,330 


14 


23 


6,472 


25 


25 


8,800 


24 


33 


8,410 


51 


26 


7,330 


SI 


20 


15, 592 


45 


42 


18.683 


14 


55 


16, 320 


25 


71 


29,118 


48 


76 


27,30:i 


81 


125 


36,049 


90 


110 


38,042 


115 


51 


44,666 


It 


39 


47, 834 



Colored 



607 
1,807 
2,830 



5,613 

5,908 

4,773 

8, 137 

7,598 

7,471 

9,223 

11,2,30 

12,426 

16, 775 

12,536 

13,526 



15, 270 
14,832 
14, 959 



White 
troops 


Colored 


202.68 


1,304.76 


136.80 


371.88 


123.24 


250.20 


25.32 


132. 48 


44.28 


123.60 


25.92 


57.84 


34.08 


36.84 


34.20 


61.96 


78. 12 


41.76 


39.24 


26.04 


29.04 


44.88 


10. 32 


.63. 16 


10. 32 


50.76 


21. 12 


72.72 


27.00 


110.88 


28.08 


86. ,62 


28.44 


41.28 


19.32 


31.32 



Number of prophy- 
lactic treatments 



Whfte 
troops 



Colored 



2,074 I 
885 
539 



523 
766 
882 
1,078 
2,709 
2,244 
1,579 
1.315 
1,344 
1,607 
1,812 
1,742 



1,688 
1,840 
3,280 



91 
398 
111 



602 

7,';9 

1,178 
2,489 
2,288 
3,317 
2,904 
3,290 
3,264 
2,388 
1,713 



3,030 
2,376 
4,772 



The treatment accorded colored troops stationed in Base Section No. 1^ 
subsec[uently was extended to colored troops engaged on similar work in Base 
Sections Nos. 2 and 5.'° 

In August, 1918, the following requirements concerning the administra- 
tion of venereal prophylaxis were instituted in Base Section No. 1;'* Every 
enlisted man, upon returning from pass, was required to report to the guard 
house and there to be asked to sign a statement that he had not exposed him- 
self to venereal disease during his absence on pass. If he was unwilling to sign 
such a statement, if he was under the influence of alcohol, or if for any other 
reason there was just cause for the belief that he may have been exposed to 
venereal disease, he was to be transferred to the most conveniently located 
prophylaxis station, and there to have venereal prophylaxis administered to 
him. 

EFFECTIVENESS OF PROPlIYL.\XIS IN ITS KELATIONSIIIP TO EACH OF THE THREE 

VENEREAL DISEASES 

In a study made by the senior consultant in urology, A. E. F., of the records 
of 1,901 members of the American Expeditionary Forces suffering from veneral 
disease, claimed by the men afflicted to have followed the use of medical pro- 
phylaxis, the proportion of diseases was as follows:"" Gonorrhea, 907, or 50.3 
per cent; chancroid, 689, or 38.4 per cent; syphilis, 205, or 11.3 per cent. 

Among 969 venereal diseases, similarly studied, following failure to take 
venereal prophylaxis, the proportion of disease was as follows:"" Gonorrhea 
523, or 54.1 per cent; chancroid, 315, or 32.4 per cent; syphilis, 131, or 13.5 
per cent. 
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Theso relative proportions among men who liad contracted venereal 
disease after using prophylaxis and among men who neglected to use propliy- 
laxis being about the same, indicate that the prophylaxis as used by us in the 
American Expeditionary Forces was eciually effective against the three diseases. 

THE USE OF VENEREAL PROPHYLACTIC PACKETS 

The general use of the j)rophylactic packet in the American Expeditionary 
Forces was not favored by the chief surgeon of these forces because it was not 
regarded as nearly so useful and safe as the use of prophylaxis at stations."' 
However, certain classes of men in the American Expeditionary Forces were 
required to perform duties the nature of which necessitated their spending much 
time away from places where prophylaxis stations were established ; for example, 
the members of truck trains and men serving on our railways. For such men 
as these the Medical Department, A. E. F., supplied, and advised the use of 
prophylactic packets, on occasions when exposure occurred and only when one 
of our venereal prophylaxis stations was not accessible."- The prophylactic 
packets so issued consisted of collapsible gelatin tubes containing 323^ per 
cent calomel ointment, l}/^ per cent carbolic acid, and 1 per cent camphor."' 

Because so many men were going on leave early in 1919, thus being sub- 
jected to exposure to venereal diseases at places where venereal prophylaxis 
stations were not always available, though, as has been seen above under leaves 
and leave areas, everything possible was done in the American Expeditionary 
Forces to lessen such opportunities. General Pershing, in an effort to neglect 
no proper means to get results, directed that prophylactic packets were to be 
made available and issued to such men as desired them."' Since the Medical 
Department, A. E. F., had been placing main reliance on prophjdactic stations, 
and had been utilizing the prophylactic packets only in those instances where 
prophylactic stations were not accessible, as noted above, relatively few pro- 
phylactic packets were maintained in stock. The chief surgeon, A. E. F., 
estimated that fully a half million prophylactic packets would be required, for 
their unrestricted distribution, and since but one-quarter of this number was 
in France at the time, with Jio possibility of obtaining an adequate number for 
a long, but unknown time, he recommended that the issue of the packets be 
continued as formerly was the case; that is, to men going to places where pro- 
phylactic stations did not exist."' 

The use of the prophylactic packet did not protect men from trial by court- 
martial for failure to use prophylaxis in instances when they acquired venereal 
disease."' 

PROMILGATIONS FROM GENERAL HEADQUARTERS CON'CERNING 
VENEREAL DISEASE PREVENTION 

General orders and bulletins, concerning the prevention of venereal dis- 
eases, which were promulgated from General Headejuarters, A. E. F., appeared 
in series form, and dealt in an increasingly comprehensive way, as the problems 
of venereal disease control developed, not only with di.sciplinarj' measures 
but also phases of social hygiene and treatment. Since these instructions 
usually considered more than one of the above mentioned topics, it is convenient 
to give them in group form. The first was General Orders, No. 6, H. A. K. ¥., 
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July 2, 1917, which has been quoted on page 936. The most important part of 
this onicr in its present connection is the fact that sohiiers who contracted 
venereal disease were to he tried by court-martial. 

To obviate the possibihty of men with venereal disease needlessly living 
in idleness and comfort, thus increasinfr the noneffective rate of the American 
Expeditionary Forces and othei-wise placing a premium on the acquisition of 
such disease, the consultant urologist, A. E. F., in August, 1917, formulated a 
plan whereby men with uncomplicated venereal diseases would be treated in 
their organizations and while on a duty status." This plan was promulgated as 

follows : 

He.\dquarteks, American Expeditionary Forces, 

September 9, 1917. 
General Orders, No. 34. 

1. 1. It shall be the constant endeavor of all commanding officers to develop among 
the members of this command those better ciualities which arc characteristic of high moral 
standards of living. With this in view, it is incumbent upon all officers, soldiers, and 
civilians attached to the A. E. F. to cooperate in every way possible in the efforts to insure 
temperance and to prevent the ravages of venereal disease with their disabling consequences. 

2. In billets, barracks, and camps, constant eflforts will be made to provide amusement, 
interest, and occupation for the soldiers and civilian employees of the command when off 
duty. 

In connection with the instructions laid down in general orders of the War Department, 
now in force, there will be provided amusements, reading rooms, entertainments, opportunity 
for athletic sports, etc., whenever it is at all practicable. 

While the chief responsibility for supplying opportunities for social recreation, pliysical 
and mental occupation, and the giving of advice against intemperance and licentious living 
rests with company officcr.s, frequent lectures will also be given by Medical Officers on sexual 
hygiene and venereal disea.ses, in which continence shall Vje advised and illicit intercourse 
with women discouraged. The dangers of venereal diseases will be clearly presented and 
preventive measures discussed. 

Physical inspection of all soldiers will be made twice a month as required by General 
Orders,"No. 17, W. D., 1912. 

3. .\11 members of .\. E. F., including attached civilians, on leave or on a duty status, 
upon arrival in Paris or other cities will report at once to the A. P. M. for a vise of papers as 
required by the regulations of the provost marshal service. The A. P. M. will cause each 
man to be given advice and warned as to the prevalence and dangers of venereal diseases. 

In cities whicli men may visit from time to time on leave or on a duty status where 
official accommodations are not available, certain hotels will be designated by the provost 
marshal general where men will be rec(uirod to reside when away from their commands. 

4. Regimental infirmaries will be established at once with aeconnnodations of 10 or 12 
beds. These infirmaries will be furnished with the equipment regularly listed for these 
units and, in addition thereto, apparatus and supplies necessary for prophylactic measures 
and for the active treatment of venereal di.seases, in order to retain all soldiers having venereal 
infection with their commands. Whenever possible soldiers affected with venereal disease 
will be retained on duty but denied all indulgences; they will be under constant supervision 
and receive daily inspection and suitable treatment from the medical officer assigned for 
their care. The syphilitic register will be carefully kept and all cases followed up, as far as 
practicable, as they would be in times of peace. 

5. The Quartermaster Department will provide suitable accommodations, and the 
Medical Department apparatus, medical .supplies, and equipment necessary to carry out 
treatment, which must be given early and followed persistently in order to effect a cure as 
soon as possible. Only cases presenting complications indicating tlie necessity of prolonged 
active hospital treatment will be tran.sferred back from the regimental lines. 
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6. Special liospitals will be establislied from time to time, at places to be designated 
later, where these latter venereal cases will be received. If practicable, they will be in the 
vicinity of L. of C. shops or depots where the services of those men able to perform manual 
labor may be utilized, even during the time they are being subjected to hospital care. In 
the al)sence of shops or depots, these men will be employed on road building or other suitable 
occupation when pronounced by the medical officer physically fit to engage in the labor 
proposed. 

7. The attention of all concerned is invited to General Order No. 6, C. S., the.se head- 
quarters, and every man contracting venereal diseases will be brought to trial by court- 
martial in accordance with the provisions of that order. Every officer contracting venereal 
disease will be subjected to summary discipline bj' his immediate commander, who will at 
once report the case through proper channels to these headquarters. 

8. Line and medical officers of the divisions and regiments will cooperate in every way 
possible with the municipal authorities in the area occupied by their commands so as to 
protect their commands from venereal diseases. In cases of venereal disease the soldier 
will be interrogated as to the source of infection, and, if possible, the name of the woman 
harboring the disease will be ascertained. If facilities exist for municipal hospital treatment 
for these prostitutes, steps should be taken with the' civilian authorities to cause infected 
women to be taken to the hospital, there to receive care and treatment until they are no 
longer a menace. 

By command of Major General Pershing. 

James G. Harbord, 
Lieut. Col., General Staff, Chief of Staff. 
Official: 

Benj. Alvobd, Adjutant General. 

In the summer and early fall of 1917, troops arriving in France from the 
United States gave evidence of having contracted venereal disease while on 
leave just before embarking in the United States. Furthermore, it was highly 
desirable that the troops arriving in France should be made cognizant of the 
seriousness of the venereal disease situation in the ports used by us there, as 
well as what methods were being practiced for the prevention of venereal disease. 
As regards the contraction of venereal disease by troops just prior to their 
departure from the United States, and the facilities for their treatment en 
route to the American Expeditionary Forces, General Pershing, on October 20, 
1917, cabled War Department as follows: "* 

Reference prevention venereal disease, it is very necessary that commanding officers 
and medical officers of troops leaving United States be given explicit orders to take active 
measures in this matter. They should give attention to instruction of men in venereal 
diseases and their prevention. Incoming troops show evidence of contracting venereal 
disease wliile on leave just before embarkation. Equipment for treatment of venereal 
disease on transports inadequate. Cases developing at sea, especially syphilis, have often 
gone untreated. Transports should be thoroughly equipped for venereal work. Regiments 
have arrived here without proper equipment to establish prophylactic stations at their camps 
and for treatment of venereal disease. Officers do not seem to be sufficiently impressed 
with gravity of venereal situation in Europe or the especial danger to incoming troops. 
The great loss of effectives that has been produced in other armies by venereal disease should 
be impressed upon all our troops. Information, instruction, and advice by means of cards, 
leaflets, and posters as well as lectures delivered on shipboard would be very useful. Sug- 
gested this matter be given very full attention by the War Department and by medical 
officers and that every effort be made to impress upon our troops the seriousness of venereal 
danger in Europe. Have instituted very stringent regulations at all ports of debarkation. 
And am making every endeavor to obtain cooperation by French, but very difficult to get 
them to take serious view of the question. 
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In addition to these cabled instructions, whose main purport was to obviate 
the importation of venereal diseases into the American Expeditionary Forces, 
the following memorandum, which was based on similar instructions the com- 
manding officer. Base Section No. 1, had been furnishing commanding officers 
of troops arriving on transports, was promulgated from General Headquarters, 
to make it applicable to all base ports, American Expeditionary Forces: "^ 

Headquarters American Expeditionary Forces. 
For the commanding officers of all troops arriving on transports: 

1. The coimnanding officer of troops will require a physical cxaniination for the determi- 
nation of the number of venereal cases in each organization before the troops on any trans- 
port are permitted to land. 

The senior medical officer with troops should bo required to present to the commanding 
officer of troops a tabulated statement giving the name of the organization, strength of com- 
mand, and the numl)er of venereal diseases, classified as syphilis, chancroid, and gonorrhea. 

Upon receipt of this statement at the office of the base commander, the necessary instruc- 
tions will be issued concerning their release from detention. 

A nominal list of all cases of venereal diseases will be furnished by the surgeon directly 
to the commanding officer of each organization. After troops have landed all men reported 
on this list will be detained in camp under careful restriction as long as the organization 
remains in this base or until discharged from the venereal list by the surgeon. 

2. The commanding officer of the naval vessel or transport will require the senior naval 
medical officer or the transport surgeon to make the same examination and reports concerning 
the crew. The members of the crew with venereal disease will be held in quarantine on 
board and not permitted to go ashore except by special permission of the ba.se commander on 
recommendation of the base surgeon. 

3. Attention is directed to G. O. No. 6, A. E. F., July 2, 1917, and G. O. No. 34, A. E. F., 
September 9, 1917, in regard to venereal diseases. 

(A) General Order No. 6 invites attention to the following considerations: 

(1) The necessity for each member of the A. E. F. to maintain himself in the best physical 
condition. 

(2) The evil effects of venereal diseases, rendering the soldier inefficient and an en- 
cumbrance to the army. 

(3) The requirement of bimonthly medical inspections. 

(4) The establishment of venereal prophylactic stations at convenient places and the 
requirement of members of the A. E. F. to report to an official station for treatment within 
three hours after exposure. 

(5) "The authorities having provided every necessary means to protect the men from 
venereal disease, one who contracts the same is guilty of a serious offense under the ninety- 
sixth article of war. He should be tried by court-martial for contracting venereal disease 
through neglect, thereby unfitting himself for active military duty against the enemy, and 
should be severely punished." Forfeiture of pay is regarded as a more approi)riate punish- 
ment than confinement. 

(6) A copy of G. O. No. 6 must be posted in the office of each companj- and detachment, 
and the commanding officer thereof will see that every man understands it. 

(B) General Order No. 34 is an amplification of No. 6 and in addition requires: 

(1) That constant efforts be made to provide amusement, interest, and occupation for 
the soldiers when off duty. 

(2) That frequent lectures be given by medical officers on sexual hygiene and venereal 
disease, in which continence shall be advised and illicit intercourse with women discouraged. 
The dangers of venereal disease will be clearly presented and preventive measures discussed. 

(3) That regimental infirmaries of 10 to 12 beds be established and equipped with appa- 
ratus and supplies neces.sary for prophylactic measures and active treatment of venereal 
diseases, in order to retain all soldiers having venereal diseases with their commands. 



■ This should be semimonthly. See footnote, p. 936. 
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(4) That the syjihihtic register be carefully kept and cases be followed up, as far as 
practicable. 

(5) That special hospitals be established for the treatment of complications of venereal 
diseases. 

(6) That line and medical officers cooperate with the nuinicipal authorities in the area 
occupied by their commands so as to protect their commands from venereal diseases. The 
soldier should be interrogated as to the source of infection, and, if possible, the name of the 
woman ascertained. Steps should then be taken with the civilian authorities to cause the 
infected woman to be taken to the hospital and treated vmtil no longer a menace. 

4. Every man on board ship must be advised of the contents of the above general orders, 
the prevalence of venereal diseases in France, and the dangers incident to this infection before 
troops are allowed to land. Every man should be informed of the location of the venereal 
prophylaxis stations, and adequate prophylaxis facilities should be provided aboard ship 
for those who remain aboard after and those who may go ashore before the debarkation of the 
commands. Similar stations must be established in each organization as soon as they reach 
camp. 

5. Prevalence of venereal disease in ports: 

(1) There are many prostitutes in the licensed houses of prostitution in all ports and 
numerous licensed prostitutes outside of houses. These latter constitute "streetwalkers" 
and women who live in "semiprivate" quarters and boarders. They are registered, however, 
and are required to present themselves for inspection twice a week. Many of these licensed 
women have been discovered to have syphilis and gonorrhea, by inspectors. Those sent to 
hospital were due to the fact that there were gross visible lesions of the disease present. The 
results of this inspection should be taken as an indication of the danger of venereal inspection 
of prostitutes. The opportunity for tran.smitting venereal diseases in many cases, before 
their condition was detected, should be well remembered. 

(2) There are numerous clandestine prostitutes in all towns who are not registered or 
inspected. The great increase in the male population in military centers induces women of 
the worst type to come to those places to supply the increased demand. Under such cir- 
cumstances these women become more dangerous because of the great number of men they 
entertain. As one woman is officially reported to have received the attention of 57 men in 
one day, it may be easily appreciated that a very few infected women, or even one infected 
man, may be the cause of a great many venereal cases. The percentage of infections among 
these clandestine prostitutes must be very much higher than in the case of registered women, 
as they are not subjected to an inspection, which at least weeds out the worst cases. Ques- 
tioning of infected men apparently shows this to be so, as a larger percentage of cases have 
their origin from sources outside of licensed houses of prostitutes. 

By command of Major General Pershing. 

Robert C. Davis, Adjutant General. 

At the same time the above-quoted memorandum was pubhshed, a con- 
fidential circular was prepared for each soldier of the American Expeditionary 
Forces.*" This circular directed the attention of our soldiers to General Orders, 
Nos. 6 and 34, H. A. E. F., 1917, and contained excerpts from these orders as 
well as brief references to the increased dangers from venereal diseases in Europe, 
the safety of absolute continence, and the urgent necessity for prompt pro- 
phylaxis in the event of exposure to possible venereal disease. Also a card 
was printed and given to all our soldiers."' On one side of the card was printed 
a plea for the soldiers to lead clean lives; to avoid intemperance and sexual 
temptations. On the reverse of the card were instructions as to venereal 
prophylaxis. 

The situation, in so far as venereal-disease prevention is concerned, at 
St. Nazaire, the base port of Base Section No. 1, A. E. F., during the summer 
and early fall of 1917, was considered at length in preceding pages having to 
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do with the repression of prostitution and the prevention of venereal-disease 
contact through restricting the liberties of debarking troops and the troops 
permanently stationed in Base Section No. 1. As a result of this condition, 
the following order was issued with the purpose of placing houses of prostitution 
"off limits," stopping the sale of strong liquors to our men, and confining our 
troops to transports until facilities for their transportation to the interior of 
France could be so effected as to obviate their lengthy stay in camps at base 

ports : 

Headquarteks American Expeditionary Forces, 

France, December IS, 1917. 
General Orders, No. 77. 

1. The following instructions, supi)lementary to General Orders, No. 34, and General 
Orders, No. 6, these headquarters, for the prevention of venereal diseases among the forces 
of this command are issued for the guidance and strict compliance of all concerned. 

2. All commanding officers are directed to give personal attention to matters pertaining 
to the prevention of venereal disease. Tliey will at all times support the medical officers 
charged with the management of prophylactic stations and assist in every waj' possible 
the prevention and eradication of venereal affections. No laxity or half-hearted efforts 
in this regard will be tolerated. It is expected that positive results will he obtained and 
that all supplementary means to aid in that attainment will be encouraged. The number 
of effectives in a command is an inde.x of its efficiency and this depends upon the efficiency 
of the commanding officers. 

PORTS OF DEBARKATION 

3. At ports of debarkation, by earnest cooperation with the French authorities and, 
if necessary, by the use of a military secret service, every endeavor will be made to locate 
the habitations, rooms, or apartments and sections of town occupied by women engaged in 
prostitution. All such places will be considered "off limits;" they will be described and 
conspicuously posted in each company or detachment, and the visiting or frequenting of 
these places by members of the X. E. F. will be prohibited. The provisions of this paragraph 
should be enforced by local commanders at all other towns and places where troops are 
stationed or billeted when existing local conditions indicate the advisability of such action. 

4. At ports of debarkation, the base surgeon of a section is charged with duties pertaining 
to all regulations designated to prevent venereal disease. He will act in cooperation with 
the urologist who may be designated from these headquarters to carry out the instructions 
of the commander in chief. 

5. The base commander will require the commanding officer of arriving naval vessels 
or transports carrying troops to render a report of the physical condition of all those on 
board, listing those who have evidence of venereal disease. The troops and members of 
the crew will not be permitted ashore until this report is submitted. The physical examina- 
tion necessary to ascertain this information will be made by the transport surgeon or senior 
medical naval officer as the case may be, or in the absence of either of those officers on any 
ship carrying troops, by a medical officer designated by the base commander. As soon as 
these lists are furnished, troops may be landed. All men reported as having venereal disease 
will be placed under restriction in camps and there will be detained, but no members of 
ships' crew with venereal disease will be permitted ashore. During times of detention, 
commanding officers will not Lssue passes or permission to enlisted men to leave transports 
for purposes of recreation. Men discovered as having venereal disease will be given inten- 
sive treatment and if complications exist will be sent to a hospital. Noncomplicated cases 
will accompany their organizations for treatment as. contemplated by General Orders, No. 34. 

6. While on transports, in port, or in camp, passes will be given transient troops only 
in very exceptional cases, and only in most unusual instances for more than three or four 
hours at a time. Should it seem advisable to authorize absences for a longer period, the 
commanding officers will assure themselves that men are warned of the dangers of venereal 
infections. 
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7. Commaiiding officers of all troops will insist that men of their command whenever 
exposed to venereal disease will report to prophylactic stations as soon as possible after 
exposure and always witliin a period of three hours. Venereal prophylactic stations will be 
established by local commanders at convenient and inconspicuous places in each battalion 
and at or near various entrances to the camp; these stations will be placed under the charge 
of a competent noncommissioned officer of the Medical Department, and a well-instructed 
private will always be kei)t on duty to administer prophylaxis. There will be posted at all 
prophylactic stations copies of General Orders, Nos. 6, 34, this order, and other literature 
narrating the prevalence of venereal di.sea.se and describing the proper methods of pro- 
phylactic treatment. Particular attention must be given to the.se stations, which should 
contain a waiting i)lace protected against the weather, a clean sanitary treatment room with 
privacy, proper equipment, and technique to inspire confidence in the men, who should have 
impressed upon them the importance of early projjhylactic treatment. The commanding 
officer of each camp will prescribe an entrance through which all men returning to camp from 
pass or leave must enter, providing at this entrance a sufficient guard. Men returning to 
camp will be ciuestioned by the guard and if exposure to venereal infection is acknowledged, 
the men will Vje directed by the guard to a prophj-lactic station. Officers are informed and 
men will be told that there is a vital necessity for instituting early treatment if venereal 
disease develops and these diseases must be reported to medical officers as soon as they are 
discovered or suspected. 

8. Should men return to camp in an intoxicated condition they will be seized by the guard 
and taken to a prophylactic station where treatment will be administered by the noncom- 
missioned officer in charge of the station. Cases of drunkenness should be subjected to 
prompt disciplinary measures. 

9. An accurate list of all men .suffering from venereal disease will be kept in each organi- 
zation. Regimental comniandens and commanding officers of independent units will direct 
their medical officers to make daily reports to the surgeon of the proper base .section, giving in 
each the number of new venereal cases reported during the preceding twenty-four hours. AH 
men so reported will be confined to the limits of the camp except when employed on military 
duty, and intensive treatment followed out. 

10. Upon the departure of regiments or other organizations from ports of debarkation, 
the senior medical officer of the base section will report by telegraph to the surgeon. Lines of 
Communication, and to the chief surgeon, A. E. F., the designation and strength of the 
organization, name of the commander, and the number of cases of venereal disease discovered 
or contracted by its personnel during the stay of the organization at the port of debarkation. 
These reports will Vie filed at these headquarters with the personal records of organization 
commanders, and will be used as a basis in determining the commander's efficiency and the 
suitability of his continuing in command. 

INTEMPERANCE 

11. Commanding officers at all places where our troops may be located will confer with 
the local French authorities and use every endeavor to limit to the lowest possible iuiml)er 
the places where intoxicants are sold. It is desired that these authorities be assisted in 
locating nonlicen.sed resorts, which should be reported immediately to the proper authority 
for the necessary action. 

12. Soldiers are forbidden either to buy or accept as gifts from inhabitants whisky, 
brandy, champagne, liquors, or other alcholic beverages, other than light wines or beer. 
The gift or retail sale of these by inhabitants in the zone of the army is forbidden by French 
law. Commanding officers will see that all drinking places where alcoholic liquors named 
above are sold are designated as "off limits," and the necessary means adopted to prevent sol- 
diers visiting them. 

13. It will be the duty of local commanders, field officers, and medical officers to co- 
operate with the provost marshal's office and put forth every exertion to insure a high per- 
centage of eflfectives iu their various commands. 

40<J.S1°— 26t 61 
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14. Commanding officers at ports, cither in person or tlirougli some responsible re- 
presentative, will deliver to each organization commander and to every casual passenger in 
the service of the United States, upon arrival at port of debarkation, a sufficient number of 
copies of this order, General Orders, No. 6, and General Orders, No. 34, and other approved 
literature on this subject, so that all may have ample information and that there may be no 
excuse for noncompliance with existing regulations. 

15. Though this order is intended particularly for ports of debarkation, it should be 
interpreted in general as applying to all stations where troops are stationed. 

Camp, regimental, battalion, and company commanders will be held to a strict ac- 
countability for the fullest compliance with the requirements of this order. 
By Command of Major General Pershing. 

James G. Harbobd, 
Brigadier General, Chief of Staff. 
Official: 

Robert C. Davis, Adjutant General. 

The stringent provisions of this excellent order, specially its provision that 
the "venereal reports be filed at these headquarters with personal records of 
organization commanders, and will be used in determining a commander's 
efficiency and suitability of continuing his command," produced the desired 
impression and stimulated both line and medical officers to keep down the 
venereal rates in their organizations. ° 

The following bulletin, as will be seen, specifically placed all houses of 
prostitution "off limits" to members of the American Expeditionary Forces, 
contained information concerning the prevalence of venereal diseases at the 
time of its issue, and strongly urged members of the American Expeditionary 
Forces to practice continence. 

Bulletin No. 54. G. H. Q., American Expeditionary Forces, 

France, August 7, 1918. 

1. The disturbance of normal social conditions caused by war tends to a breakdown of 
normal standards and an increase of immorality and venereal disease. Verified statistics 
of actual experience in the present war show that a great danger of venereal infection con- 
fronts both the civil po])ulation and the Army. 

2. To combat this danger, full dissemination of the facts about venereal disease and 
rigid enforcement of regulations are essential. 

3. Attention of all members of the A. E. F. is directed to the information and regula- 
tions governing the prevention of venereal disea.se contained in G. O., Nos. 6, 34, and 77, 
1917, and in this order. All officers will .see that these regulations are completely under- 
stood and carried out throughout their commands. Failure in this will be serious evidence 
of inefficiency. 

(o) Facts about venereal disease. — The greatest source of venereal infection is the "regu- 
lated and inspected " house of prostitution. The methods of inspection are grossly ineffective. 
The women in the.se resorts are not free from infection. They frequently stay daily with a 
score or more men, each thus passing the infection from one man to those following him. 
There are numerous cases of soldiers contracting both syphilis and gonorrhea at these houses. 
The placing of "regulated" houses of prostitution "off limits" atone seaport reduced venereal 
infection to one-eighth the previous rate. 

Venereal infection is highly prevalent among unregistered "clandestine" prostitutes, 
and exists to-day to an increasing degree in social classes hitherto little suspected. The 
practice of illicit indulgence in sexual intercourse will almo.st inevitably lead to venereal 
infection sooner or later. 

In the majority of cases drunkenness precedes and leads to exposure to venereal infection. 
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Failure to submit to prompt propliylaxis increases the percentage of incapacitating 
infection. The effectiveness of prophylaxis depends upon the promptness with which it is 
employed. Within the first hour the failures are only one-tenth of 1 per cent, second hour 
one-half of 1 per cent, and after three hours from IJ^ to 7 per cent. The average rate of 
failure for the A. E. F. of 2 per cent indicates that in many organizations the prompt submis- 
sion to prophylaxis is not enforced. 

The methods of regulation adapted under the general orders referred to above have 
steadily reduced the venereal rate from 84 new cases per thousand per year in 1916 to 29 in 
the A. E. F. to-day. 

The contraction of venereal disease incapacitates for service and often produces per- 
manent impairment of health. It is a breach of duty to the country, Army, and fellow 
soldier. 

(b) Continence. — Sexual continence is the plain duty of members of the A. E. F., both 
for the vigorous conduct of the war and for the clean health of the American people after the 
war. Sexual intercourse is not necessary for good health, and complete continence is wholly 
possible. Careful studies show that only a relatively small proportion of members of the 
A. E. F. habitually indulge in sexual intercourse. 

Commanding officers will urge continence on all men of their commands as their duty 
as soldiers and the best training for the enforced sexual abstinence at the front. Instruction, 
work, drill, athletics, and amusements will be used to the fullest extent in furthering the 
practice of continence. 

(c) .Leaves. — All-night and week-end leaves are a fertile source of infection, multiplying 
contacts and delaying prophylaxis. Such leaves will be denied as much as possible. 

(d) Drunkenness. — The provisions of existing orders relating to the sale of intoxicants 
to members of the A. E. F. will be uniformly and strictly enforced. Cases of drunkenness 
will be dealt with by prompt disciplinary action. 

(e) Prophylaxis. — All means will be adopted to enforce the uniform and early use of 
prophylaxis. 

(/) Courts-martial. — Courts-martial will be sufficiently severe in dealing with cases of 
venereal infection to deter men from willful exposure. The records of all sentences imposed 
will be carefully examined and compared and lax courts and officers held strictly accountable. 

(g) Treatment. — The importance of early treatment is so great that officers will urge 
their men to report for examination on any suspicion of disease. 

(h) Houses of -prostitution. — Throughout the A. E. F. all houses of prostitution, as well 
as saloons indulging in the improper sale of intoxicants to members of the A. E. F., will be 
designated as "off limits." Commanding officers will adopt the necessary means and 
disciplinary measures to prevent soldiers from visiting them. 

(0 Apprehension of clandestine prostitutes. — By cooperation with the French police, 
military and civil authorities, every effort will be made to repress clandestine prostitution 
and streetwalkers and employ every available means under the French law to have all such 
women sent away. 

0) Reports. — Reports of conditions in contravention of the purposes of this order will 
be made by military police and all officers concerned. 

4. The C. in C. enjoins upon all members of the A. E. F. the strictest observance of 
sexual continence. His position on this question is stated as follows in a letter appointing 
representatives to a British-American conference on the subject: 

"I have heard with great satisfaction of the recent decision of the British War Office 
that the licensed houses of prostitution are to be put out of bounds in the B. E. F. Many 
of us who have experimented with licensed prostitution or kindred measures, hoping thereby 
to minimize the physical evils, have been forced to the conclusion that * * * abolition 
as distinguished from regulation is the only eflfective mode of combating this age-long evil. 
I have the greatest hope that the results of the conference which you have called will be 
far-reaching in their effect. This menace to the young manhood in the Army forces and to 
the health and future well-being of our peoples can not be met by the efforts of each Govern- 
ment working apart from the others * * *. The gravest responsibility rests on those 
to whom the parents of our soldiers have intrusted their sons to the battle, and we fail if we 
neglect any effort to safeguard them in every way. 
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"We have the common ground of humanity; we have the well-considered conclusions 
of the best scientific minds on our side, and from the fact that, in this war of nations in arms, 
the soldier is merely a citizen on war service, we have all the elements which will force 
cooperation between military and civilian authorities. With our nations cooperating hand 
in hand, * * * we have the briglitest prospects of winning the victory. 
By command of General Pershing. 

James W. McAndrew, Chief of Staff. 
Official: 

Robert C. Davis, Adjutant General. 

EDUCATING THE AMERICAN EXPEDITIONARY FORCES CONCERNING 
VENEREAL DISEASES AND THEIR PREVENTION 

Until the early part of the year 1919 chief reliance had been placed on 
company officers and medical officers for giving advice to the enlisted men of 
the American Expeditionary Forces directed against intemperance and licen- 
tious living. Frecjucnt lectures were given by medical officers on sexual hygiene 
and venereal disease, in which continence was advised and illicit intercourse 
with women discouraged.^^ However, in the latter part of 1918, the chairman 
of the Commission on Training Camp Activities in the United States, and the 
officer in charge of antivenereal disease work in the Surgeon General's Office, 
visited France and investigated the venereal disease situation there. These in- 
vestigators expressed the opinion that our antivenereal campaign overseas 
embraced all practical and possible varieties of activities, but that the existing 
scheme could be strengthened materially by the help of certain officers ex- 
perienced as special investigators and instructors, who were then available in 
the United States. Accordingly, on January 6, 1919, the chief surgeon, A. E. F., 
requested General Pershing to send a cabled request to the War Department for 
the assignment of the officers desired overseas."* 

On March 3, 1919, 10 officers of the Sanitary Corps, trained investigators 
in venereal disease control, and 3 medical officers, experienced lecturers on 
venereal diseases, arrived in France from the United States."* The investigators 
were assigned to places where the incidence of venereal disease was seemingly 
most difficult of control; the trained lecturers were supplied with animated 
cartoons representing venereal diseases.'" 

A motion-picture film, "Fit to Fight," which had been shown to our troops 
in France, was changetl so as to make it pertinent to armistice conditions." 
It was renamed, "Fit for America," 15 sets of it being constantly exhibited, so 
that by the middle of May, 1919, nearly half a million of our men had seen it.'" 

An educational bureau was established where new educational material 
was being received in the spring of 1919 from the United States, and whence 
the new material was distributed. A special set of motion-picture films was 
selected in Paris for the purpose of instructing our men as to venereal diseases."" 
Fifteen of these were purchased and were distributed to medical officers in the 
different sections of the American Expeditionary Forces. 

SEGREGATION OF VENEREAL DISEASES IN SPECIAL CAMPS 

The organization of the division of urology, A. E. F., provided for keeping 
and treating men with uncomplicated venereal diseases within their organiza- 
tions, thus permitting a better control of them from the standpoint of both dis- 
cipline and treatment.*^ So long as the combat divisions were in training areas 
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or in very quiet sectors, little difficulty was experienced in treating men 
afflicted with venereal disease at their respective regimental infirmaries: how- 
ever, when an active sector was occupied by a division it proved impracticable 
to sustain this method of treatment, and it became necessary to organize 
venereal labor camps in which all men with venereal diseases, who had been 
receiving treatment at regimental infirmaries could be segregated." In the 
early summer of 1918 a plan was instituted whereby men with imcomplicated 
venereal disease were placed in a divisional field hospital for scabies and there 
employed as a labor unit." 

In the Services of Supply, A. E. F., several factors obtained which even- 
tuated in the institution of segregation camps for men with venereal disease. 
This was particularly true at places where men were being received in large 
numbers for the purpose of forwarding them elsewhere. For example, at the 
First Depot Division, St. Aignan, many casual men were reporting during the 
summer, 1918, among whom much venereal disease was being detected." 
During July, 1918, a venereal labor camp was established where all men with 
venereal disease were isolated. Such infectious men with uncomplicated 
venereal disease were required to perform light labor while undergoing treat- 
ment; whereas, men recjuiring hospital treatment were placed in specially 
provided venereal wards of the camp hospital. 

VENEREAL SEGREGATION CAMP, BASE SECTION NO. 1 

In Base Section No. 1, A. E. F., a segregation camp for men with venereal 
diseases was established at about the same time as the establishment of a 
similar one at St. Aignan.'* The question of the establishment of venereal 
segregation camps had been under consideration for some time and was finally 
discussed with the base commander, as a practical means of restraining men 
with venereal disease. The objects intended to be accomplished by this 
segregation were (1) the reduction of the incidence rate of venereal disease in 
Base Section No. 1 by restraining men with venereal disease from spreading it 
to others, and by the deterrent effect of such restraint upon those who are 
liable to become infected; (2) to reduce the time lost from Avork by men who 
had contracted venereal disease; (3) to reduce the time lost on sick report 
(noneffective) because of venereal disease by the establishment of a uniform 
system of diagnosis and treatment by a personnel specially trained and c^uali- 
fied as urologists. These objects would have to be accomplished without inter- 
fering with the intensive military training of general and special troops.'* 

On July 23, 1918, it was directed that a venereal segregation camp be 
established by the following memorandum : 

Memorandum No. 133. Services of Supply, 

Headquarters, Base Section No. 1, France. 

1. There will be established at Camp No. 1, St. Nazaire, under the supervision of the 
camp commander, a camp for the segregation of enlisted men suffering from venereal disease. 
This camp will be isolated and a special guard provided. 

2. Enlisted men belonging to organizations stationed at or in the vicinity of St. Nazaire, 
Montoir, Savenay, and Nantes who have a venereal disease in an infectious stage, but are 
not sick in hospital, will be sent to this camp, and will be held until they are declared by a 
medical officer to be no longer infectious. Men discharged from hospitals at the place named 
still in an infectious stage will be disposed of in the same manner. 
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3. The commanding officer of Camp No. 1 is charged with the preparation and enforce- 
ment of regulations governing tliis camp. Attention is called to the requirements of General 
Orders, 77, H. A. E. F., series 1917. 

4. This order will become effective July 31, 1918. A copy will be posted on the bulletin 
board of every company, unit, or detachment, and will be read to all units by an officer at 
three formations. 

By command of Brigadier General Walsh. 

Ph. J. Lauber, 
Lieut. Col., I. G., Acting Adjutant General. 

Memorandum No. 141. Services op Supply, 

Headquarters, Ba.sb SecAon No. 1, 

France, August 7, 1918. 
Enlisted men .sent to the venereal segregation camp, established by Memorandum No. 133, 
Base Section No. 1, July 23, 1918, will take with them their equipment, bedding, and 
clothing. 

Service records of such men will be forwarded to the commanding officer. Camp No. 1, 
St. Nazaire, direct, accompanied by a letter stating whether or not the man has been tried 
by court-martial on account of having venereal disease. 
By order of Colonel Sewell. 

Ph. J. Lauber, 

Lieut. Col., I. G., Acting Adjutant General. 

With a view to establishing segregation camps at other troop centers so as 
not to take special troops from their training, and for other purposes, the 
following memorandum was written to the base commander: 

Services of Supply, 
Office of the Surgeon, Base Section No. 1, 

France, July 30, 1918. 
For: Base commander, Base Section No. 1, S. O. S. 

The following recommendations are made as to the method of handling the venereal 
situation in this section: 

1. That the provisions of Memorandum 133, Hq., Base Section No. 1, July 23, 1918, be 
extended to apply to all organizations in Base Section No. 1. 

2. (a) That in addition to the venereal segregation camp established by Memorandum 
133, Base Section No. 1, c. s., other venereal camps be established in the following locahties: 
Coetquidan, Meucon, St. Mai.xent, Angers, Saumur, Thouars, St. Jean de Monts, and in 
other localities where troops of the American Expeditionary Forces are stationed or may 
subsequently be stationed. These camps will be isolated and a .special guard provided. In 
camps where the personnel is insufficient to furnish adequate guard, the venereal cases will 
be sent to the nearest detention camp. 

(6) Enlisted men who have a venereal disease in an infectious stage, not sick in hospital, 
will be sent to the venereal segregation camp nearest to their .station. Men discharged from 
hospitals with a venereal disease still in an infectious stage will be discharged on duty status 
and sent to the nearest venereal segregation camp. These cases will remain in the venereal 
segregation camp until pronounced noninfectious by the surgeon. 

(c) The commanding officer of a camp or station where a venereal segregation camp is 
located is charged with the preparation and enforcement of regulations governing this segre- 
gation camp. The men in these camps segregated becau.se of venereal disease will be worked 
as much as is consi-stent with their physical condition, in groups under guard and while not 
at work will be confined within the bounds of the segregation camp. 

(d) The surgeons of the camps where venereal segregation camps are located will be 
responsible for the treatment of the cases of venereal disease therein, for the keeping of all 
records, and for the sanitation of the camp. 

* * * * 4< <i> * 

Chas. L. Foster, 
Colonel, Medical Corps, U. S. A. 
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The following i-eport of the assistant base urologist on the activities of the 
venereal clinic of the segregation camp at St. Nazaire, though it contains details 
as to treatment that are not germane, gives an idea of the general operation of 

all these camps: '* 

Services of Supply, 
Office of the Surgeon, Base Section No. 1, 

France, November 28, 1918. 
From: Assistant base urologist. Base Section No. 1, S. O. S., France. 
To: Surgeon, Base Section No. 1, S. O. S., France. 

Subject: Report of venereal department of Camp Hospital No. 11, and segregation camp of 
Camp No. 1, Base Section No. 1, S. O. S., Franco. 

1. The administration of the venereal department of Camp Hospital No. 11 and segre- 
gation camp of Camp No. 1, is divided into two parts — the examination and treatment of 
patients and the working of patients. An experienced urologist with two assistants is in 
charge of the treatment. The patients are divided into two companies; one is composed of 
gonorrheal infections, while the second is composed of combined cases of syphilis and chan- 
croids. Each company is under the charge of an assistant. As the majority of the hospital 
eases belong to the latter company they are treated by the assistant who has charge of the 
syphilitics and chancroids. 

2. The other half of the administration has only to do with the stockade or working 
patients, and is under the charge of a line officer. As patients are listed as either hospital 
or stockade, those who are in the stockade are fit for active duty. This officer receives a 
daily report of admissions to and discharged patients from the stockade so that he knows 
just how many are available for work. Also a list is made of special vocations so that should 
a carpenter or a painter be required he can be obtained. It is worthy of note that, except 
upon Sundays and bath days, 100 per cent of these patients are worked. 

3. In the hospital wards there are 96 beds available, while in the stockade there is room 
for 400 patients. The arrangement of the hospital wards is such that the more severe com- 
plicated cases are together so that special attention can be given them. They are in the 
same building in which are located the treatment rooms. The receiving room, treatment 
rooms, and laboratory are in the same building so that upon admission, a patient's particulars, 
history, complete examination, and preliminary treatment are routine. 

4. In order to obtain a closer idea of the routine followed, patients of the three classi- 
fications, namely, gonorrhea, syphilis, and chancroid will be followed. 

5. A patient with gonorrhea is admitted in the receiving room. There is obtained his 
name, organization, previous occupation, etc. A medical officer takes his history, which 
includes the past hi.story and present trouble, so far as symptoms, date of exposure, and date 
of appearance of discharge are concerned. A general physical examination and special genito- 
urinary examination are made. A microscopical diagnosis is made in each case either from 
a smear obtained from the urethra or from the urine. A differential diagnosis between an 
acute and chronic lesion is made. Should the condition be a chronic one, the patient is sent 
to the stockade and receives his treatment either early in the morning or at night, or both, 
so that it will not interfere with liis work. This is under the direct supervision of the medical 
officer in charge. 

6. As the routine treatment for chronic gonorrhea consists primarily of irrigation, pro- 
static massage, and dilatation, it is frequently not necessarry to be treated daily. A list is 
made of those patients so that each one receives his treatment at regular intervals. A record 
is kept of the microscopical findings of the prostatic massage specimens and in this way an 
exact account of the progress of the case is recorded. As the case progresses, urethral smears 
are obtained after provocative injections of silver nitrate, and the disappearance of the 
gonoeocci followed by the miscroscope. A patient is discharged as soon as two negative 
smears at weekly intervals are obtained. Two points are worthy of mention here. Fre- 
quently these cases are of months' duration before admission. The complications of chronic 
gonorrhea such as prostatitis and seminal-vesiculitis are extremely obstinate so that the time 
shown in the office report of 40.8 days average away from their organizations is below average. 
The second point is that up to date only one case of gonorrhea has recurred. 
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7. However, if the case is an acute gonorrhea, the patient is immediately put to bod 
so that complications may be prevented. He is placed upon a proper diet and receives 
extensive local treatment. The few dajs lost from work is more than compensated for 
afterwards. In extremely grave cases, local treatment is omitted so that complications of 
the posterior urethra may be prevented. In this way acute gonorrhea is frequently limited 
to the anterior urethra so that danger of prostatitis, seminal-vesiculitis, and epididymitis 
are le.ssened. Acute uncomj)licated cases of gonorrhea are in hospital on an average of 10 
days. They are then transferred to the stockade. 

8. Acute complicated cases require longer rest for complications such as phimosis, 
paraphimosis, acute prostatitis, and seminal-vesiculitis and epididymitis. These are frequently 
obstinate and due to lack of attention. Local applications of heat are used whenever 
possible. Surgical procedures are not instituted unless necessary. As soon as possible 
irrigations and massage are started. These patients remain in hosjjital for an average of 20 
days, for care must be taken to prevent a recurrence. During this period work would only 
emphasize the symptoms and prolong the infections. Thej- are then transferred to the 
stockade. 

9. The most serious lesions upon the penis is a chancre or primary syphilis. All sores 
are regarded as chancres until they are proven to be otherwise by repeated examinations, 
both microscopical and blood. In dealing with uncomplicated chancres the treatment is 
simple. A patient is admitted with a "sore." He goes through the preliminary general 
examination, but more attention is given to the glands, reflexes, and throat for evidence of 
syphilis. The majoritj' of the.se chancres are immediately diagnosed. This is extremely 
important, for a positive dark field is of more value than a positive Wassermann, because 
immediate treatment can be instituted. A positive Wassermann requires from three to six 
weeks after the appearance of the lesion, and valuable time is lost. Uncomplicated chancres 
do not require rest, and remain away from their organizations for an average of 11.6 days. 

10. Chancres complicated with chancroids are diagnosed in the same manner. Com- 
plication renders rest imperative. Buboes arc frequent, many of which need incision. 
Acute syphilitic treatment is the same. Local applications are used to prevent the growth 
of the lesion, and frequent cauterization is necessary. Local applications of heat to the 
groin are used to prevent buboes. Experience has taught that work is the reverse of good 
judgment. If necessary a small incision is u.sed in opening the bubo, which is then thoroughly 
washed with saline and finallj' injected with iodoform solution. These cases require daily 
attention and frequently are dressed several time per day. Skilled attention has reduced 
the number of days in hospital to 10 days. 

11. A more detailed description of the antisyphilitic treatment may be made. This 
form of treatment is universal throughout the A. E. F., so that a patient transferred from 
the organization to another one continues to receive the same routine treatment. It is an 
intensive course, for the idea involved is to obtain the quickest results possible with the least 
damage to the patient. In this way men are more quickly available for work. As each 
patient has a syphilitic register, each medical officer who treats him after he has been . 
discharged from the segregation camp can accurately follow his case from the start. 

12. The preliminary treatment is intravenous and is composed of novarsenobenzol and 
cyanide of mercury. This form of mercury is soluble so that its intravenous use is not 
harmful. It is given daily for a period covering 21 daj's, except upon every fifth day, when 
novarsenobenzol is administered. The novarsenobenzol is given in increasingly larger 
doses so each patient's tolerance for arsenic may be established. After the 21 days have 
passed, the novarsenobenzol is given once a week with a weekly intermuscular injection of 
gray oil which replaces the cyanide. Gray oil is an insoluble form of mercury and is therefore 
injected into the deep muscles of the buttock. The first course is completed after the forty- 
first day. The almost complete negative reaction following novarsenobenzol is attributed 
to the good physical condition resulting from the regular life and training. 

13. Routine urinalj-sis is done at least onec a week upon these patients, for nephritis is 
one of the chief complications caused by both arsenic and syphilis. If albumin is found, the 
urine is more frequently examined so that the nephritis may be controlled. Frequent exami- 
nations of the teeth are necessary, for salivation may follow the intensive mercurial treatment 
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14. If repeated negative dark field examinations are oljtained, the lesion is diagnosed 
as chancroid. The most frequent complication of chancroid is bubo either upon one or both 
sides. The treatment is again absolute rest, for suppuration of buboes may be prevented by 
rest and local applications. The lesion is cauterized and dressed daily or inore frequently if 
necessary. If the bubo suppurates, it is opened with a small incision. 

15. At first these patients were worked, but the number of buboes which developed were 
alarming. A very marked decrease was noticed just as soon as rest was instituted. Another 
interesting point has been observed and that is the recurrence of buboes following healing 
when the patients are immediately started working. Under the most favorable condition 
the treatment of chancroids has in the past been anything but satisfactory, so that the 
results which have been obtained are encouraging. Before a patient with a chancroid is 
discharged, the negative dark field examinations are cheeked by Wassermann blood tests. 

16. The results which have been obtained so far are as follows: All venereal patients in 
an infectious state are isolated. The early diagnosis of sj'philitic lesions has greatly dimin- 
ished the number of days away from duty. The total nuinber of days in hospital has been 
greatly reduced for all patients. The total number of days away from organization is 
below that of the British, French, and Canadian armies. The moral effect of segregation has 
undoubtedly been felt among the white troops. 

Claude D. Pickrell, 
Captain, Medical Corps, U. S. A. 

The monthly reports for the segregation camp at St. Nazaire show that in 
September, 1918, the patients were detained on an average of 36 days; in 
October, 34.1 days; in November, 29.2 clays. In December the average period 
was only 21.8 days. All patients except those confined to hospital were placed 
upon a working status. Starting in October, the report shows that 100 per cent 
of these patients were worked except upon Sundays and bath daj-s. The 
average number of patients were: September, 1918, 414; October, 415; Novem- 
ber, 164; December, 262.'^ 

The segregation camp in Nantes was not as large as the one at St. Nazaire. 
The patients were derived from the Nantes region. For all classes of venereal 
disease segregated there, its report shows an average of 27 days for October, 
1918, during which patients were away from their organizations; 37 days for 
November, and 35 days for December. All patients who were not confined to 
hospital worked full hours. In October, 99 were on full duty; in November and 
December, 65 and 81, respectively.'** 

At Coetquidan the segregation camp reported 17 days for October, 17 days 
for November, and 15 days for December, for men away from their organiza- 
tions. This was the smallest of the three camps. Its strength for the patients 
was 47 in September, 65 in October, 52 in November, and 39 in December.'^ 

It was the the intention to establish segregation camps in all training areas 
in Base Section No. 1 , so that men whose organizations were undergoing inten- 
sive training could receive the benefit of treatment by specialists in urology, and 
thus would not lose time from training. These plans had been formed and were 
to be placed in operation as needed, but the signing of the armistice prevented 
their realization.'^ 

Segregation for venereal disease acted as a preventive of exposures, for the 
rate dropped from 2.42 per thousand in August to 0.86 per thousand in Septem- 
ber, 1918, among the white troops in the District of St. Nazaire. Base Section 
No. 1 had derived another advantage in having established venereal segregation 
camps previous to the embarkation of troops for the United States, for its 
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camps Aveie in working ordei- when General Ordere, No. 215, H. A. E. F., 
November 25, 1918, was issued ordering them estabhshed in all base ports.'* 

Chief among the results obtained by the venereal segregation camps may 
be mentioned the complete segregation of patients with venereal disease during 
the infectious stages, the man power which was saved for the Government, and 
the accuracy of records which were made for the patients, especially those 
having syphilis.'* 

The routine examination by dark field illumination of every venereal 
ulcer resulted in the early diagnosis and vigorous treatment of many cases of 
syphilis before the appearance of any secondary manifestations and possibly 
the rapid cure of such cases. This was of advantage both to the Government 
and the soldier.'* 

The following tables show some of the results obtained at the venereal 
segregation camp, St. Nazaire, Base Section No. 1, A. E. F.'* 

Table No. 49. — Patients discharged from venereal segregation camp to duty, showing total num- 
ber of days of treatment for venereal diseases, St. Nazaire, Base Section No. 1, A. E. F. 



Gonorrhea; 

.\cute, noncomplicated - 

Acute, complicated 

Chronic... 



Chancroids: 

Complicated 

Noncomplicated-. 

Primary syphilis: 

Com plicated 

Noncomplicated.. 

Secondary syphilis. .. 

Tertiary syphilis 



Total. 



Gonorrhea: 

.\cute, noncomplicated. 

.\cute, complicated 

Chronic 

Chancroids: 

Complicated 

N'oncomplicated 

Primary syphilis: 

Complicated 

Noncomplicated 

Secondary syphilis 

Tertiary syphilis .. _ 



Total- 



Gonorrhea: 

.\cute, noncomplicated- 

-\cute, complicated 

chronic-- 

Chancroids: 

Complicated 

Noncomplicated 

Primary syphilis; 

Complicated 

Noncomplicated 

Secondary syphilis 

Tertiary syphilis 



Diagnosis 



September, 1918 



October, 1918 



November, 1918 



Number 
of days 
of treat- 
ment 



Total- 



77 

379 

1,127 

1,159 
289 

133 
71 

104 
83 



Number 

of 
patients 



1,435 : 
1,109 ! 
9,936 

2,042 
609 

505 
123 
220 
210 



16, 189 



1,053 
1,051 
2,499 

713 

787 

277 
101 
65 
65 



44 

26 
243 

63 

37 

23 
11 
17 
10 



474 



33 
25 
64 

23 

49 

13 
11 
5 
3 

226 



Average 

number 

of 

days 



38.5 
47.3 
45 

46.3 
22.2 

26.6 
14.2 
13. 
20.7 



36 



32.6 
42.6 
40.8 

32.4 
16.4 

21.9 
11.1 
12.9 
21 



34.4 



31.9 

42 

39 

31 
16 

21.3 
9.1 
13 
21.6 

29.2 
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Table No. 49. — Patients discharged from venereal segregation camp to duty, showing total num- 
ber of days of treatment for venereal diseases, St. Nazaire, Base Section No. 1, A. E. F. — Con. 



Diagnosis 


Number 
of days 
of treat- 
ment 


Number 

of 
patients 


Average 

number 

of 

days 


December, 1918 
Gonorrhea: 


940 
366 
653 

1,443 
1,011 

440 

62 

376 

155 


31 
10 
19 

57 
64 

30 

6 

26 

7 


30.3 


Acute, complicated . , . - 


36.6 




34.4 


Chancroids; 


25.3 


Noncomplicated 


15.8 


Primary syphilis: 


14.6 


Noncomplicated 


10.3 


Secondary syphilis ... 


14.5 




22.1 






Total.. 


5,446 


250 


21.8 






January, 1919 
Gonorrhea: 

Acute, noncomplicated 


1, 665 
911 

847 

1,725 
788 

214 

234 

346 

50 


60 
21 
39 

63 
58 

17 

21 

22 

2 


26 




43.3 


Chronic _ , . 


24.3 


Chancroids: 


27.3 


Noncomplicated 


13.5 


Primary syphilis: 


12.5 


Noncomplicated , .. 


11. 1 




15.7 




25 






Total 


6.680 


303 


22 






Gonorrhea: 


1,015 
1,800 
1,123 

980 
1,660 

110 
282 
225 
120 


36 
44 
36 

70 
62 

10 

24 

15 

5 


29 


Acute, complicated . . 


40.9 




32 


Chancroids: 


14 




25 


Primary syphilis: 


11 




11.7 




15 




24 








7,206 


300 


24 






March, 1919 
Gonorrhea: 


3,701 

935 

2,488 

2,287 
1,943 

1,186 
609 
744 
347 


90 
21 

82 

100 

41 

81 

12 
22 
14 


41.1 


Acute, complicated--- - 


44.5 




30.3 


Chancroids: 

Complicated - - - _ . 


22.8 


Noncomplicated . . . 


47.3 


Primary syphilis: 

Complicated ... 


38. .1 




50.7 


Secondary syphilis - .. _ . .. . . 


33.8 




24.8 








14,240 


413 


34.4 
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Table No. 50 — Average number of working days lost in hospital for each class of venereal dis- 
ease, St. Nazaire, Base Section No. 1, A. E. F. 



Diagnosis 



Oonorrhea: 

Acute, noncomplicated- 

Acute, complicated 

Clironic 

Chancroids: 

Complicated 

N'oncomplicated 

Primary syphilis: 

Complicated 

Noncomplicated 

Secondary syphilis 

Tertiary syphilis 



Octoher, 1918 



Total. 



Gonorrhea; 

Acute, noncomplieated- 

Acute, complicated 

Chronic..- 

Chancroids: 

Complicated 

Noncomplicated 

Primary syphilis: 

Complicated 

Noncomplicated 

Secondary syphilis 

Tertiary syphilis 



November, 1918 



Total - 



Gonorrhea: 

Acute, noncomplicated. 

Acute, complicated 

Chronic 

Chancroids: 

Complicated 

Noncomplicated 

Primary syphilis: 

Complicated 

Noncomplicated 

Secondary syphilis 

Tertiary syphilis 



December, 1918 



Total- 



Gonorrhea: 

-\cute, noncomplicated. 

-\cute, complicated 

Chronic.. 

Chancroids: 

Complicated 

Noncomplicated 

Primary syphilis: 

Complicated 

Noncomplicated 

Secondary syphilis 

Tertiary syphilis 



January, 1919 



Total- 



Gonorrhea: 

Acute, noncomplicated- 

,\cute, complicated 

Chronic 

Chancroids: 

Complicated — 

Noncomplicated 

Primary syphilis: 

Complicated 

Noncomplicated 

Secondary syphilis 

Tertiary syphilis 



February, 1919 



Number 
of days 



440 

520 


945 


230 



100 



Number 

of 
patients 



2,235 



119 

514 



460 
105 

92 


28 
42 



1,360 



55 

119 



815 
30 

157 



92 

140 



1,408 



126 
406 
39 

648 
10 



1,341 



Total- 



70 

572 



744 
30 

149 



35 



1,600 . 



44 

■26 
243 



226 



303 



35 
44 

35 

62 
70 

24 

10 

15 

5 

300 I 



12 
0.4 

6.2 


2.3 


5l3 
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Table No. 50. — Average number of working days lost in hospital for each class of venereal dis- 
ease, St. Nazaire, Base Section No. 1, A. E. F. — Continued 



Diagnosis 



Number • Number 
°'<^='y« patients 



I 



March, 1919 

Gonorrhea: 1 

.\cute, noncomplicated 306 

Acute, complicated 469 

Chronic. __ __ 2S0 

Chancroids: 

Complicated < 565 

Noncomplicated _ __ 269 

Primary syphilis: 

Complicated 45 

Noncomplicated .i 54 

Secondary syphilis 65 

Tertiary syphilis 

Total - - - - - ' 2,053 

i 



90 
21 

82 

41 
100 

12 
31 
22 
14 



Average 
number 
of days 



413 



3.4 

21.8 

3.5 

13.7 
2.6 

3.7 
1.7 
2.9 




4.9 



Table No. 51. — Daily average number of men with venereal disease on a duty status in the seg- 
regation camp, and the percentage actually worked, St. Nazaire, Base Section No. 1, A.E.F. 



Average 
daily 

number 
of men in 
segregation 



Average 
daily 

number 

of men 
available 

for work 
(excluding 
Sundays) 



Average 

daily 

number 

of men 

worked 

(excluding 

Sundays) 



September 


1918 


401.20 






415.40 


November 




164.17 






262.39 




1919 


[ 
322.77 






675.93 


March ... 




786.80 



315.13 
141.63 
210. 51 



277.00 
563.40 
680.32 



'■220.23 
260.94 
141.63 
210. 51 



277.00 
563.40 
680.32 



Percentage 
of avail- 
able men 
worked 
(excluding 
Sundays) 



" 54. 89 
82.80 
100.00 
100.00 



100.00 
100.00 
100.00 



• These figures include venereal patients in hospital and in segregation camp. 

VENEREAI. SEGREGATION CAMP, BASE SECTION NO. 5 

Following the signing of the armistice, when thought was given to the 
return of our troops to the United States, the chief surgeon, A. E. F., recom- 
mended, on November 15, 1918, that officers and enlisted men returning to 
the United States from overseas be subjected to a physical examination previous 
to embarkation, and that all found to bo affected with venereal disease in a 
communicable stage be detained and placed in segregation camps.'^ Such a 
measure was directed by general orders, G. H. Q., A. E. F., on November 25, 
1918,'° and since the required pre-embarkation physical examination was made 
at the American Embarkation Center, Le Mans, and at the base ports in France, 
these were the places where the largest venereal segregation camps were located. 
The venereal segregation camps in Base Section No. 1 already have been 
considered, but only from a pre-armistice standpoint. The venereal segrega- 
tion camp at Camp Pontanezen, Brest, the port of Base Section No. 5, A. E. F., 
came into being in consequence of General Orders, No. 215, G. H. Q., A. E. F., 
November 25, 1918; therefore its activities essentially were those of an embarka- 
tion camp. A description of it is on the following page. 
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Method of Handling Patients with Veneheai, Disease 

The method of handling venereal diseases at Camp Pontanezen was not 
always the same. When the quarantine camp was opened December 6, 1918, 
all men with venereal disease discovered among transient troops at Camp 
Pontanezen were sent to this quarantine camp for isolation and treatment; 
on the other hand, among permanent troops at Pontanezen and the other 
camps in and about Brest, all ambidatory cases of venereal disease were being 
treated in the organization." For several weeks the venereal diseases at the 
quarantine camp were treated during the forenoon and a clinic for about 90 
diseases among the permanent troops of Camp Pontanezen was held at Camp 
Infirmary No. 1 near the east gate of Pontanezen Barracks. However, in 
February, 1919, when the quarantine camp was given the name of segregation 
camp, and steps were taken to furnish it with personnel sufficient to operate 
it as a separate unit, orders were issued by the camp surgeon for all men with 
uncomplicated venereal diseases found at Camp Pontanezen be sent to the 
segregation camp. All men requiring hospital treatment for venereal disease 
continued to receive such treatment at Camp Hospital No. 33 and at other 
hospitals in and about Brest. It was not until June, 1919, when a hospital 
for the treatment of venereal diseases was opened at the segregation camp, 
that all men with venereal disease, whether from permanent or transient 
troops, and whether ambulatory or bedridden, were isolated and given treat- 
ment at the segregation camp. As soon as this hospital was opened the base 
surgeon. Base Section No. 5, issued orders that all men with venereal disease 
found in the base section were to be sent to this camp.^' 

SEPARATE PLOTS FOR MEN WITH VENEREAL DISEASE, AND ENLISTED PERSONNEL 

The segregation camp was subdivided into plots, each plot for persons of a 
designated status." All white troops with venereal disease were quartered in 
one plot; colored troops with venereal disease received a separate tented area; 
and the enlisted personnel on duty at the camp had a separate plot for quarters 
and amusement grounds. 

ADMISSIONS AND DISCHARGES 

All admissions and discharges were made through one central office located 
in the administration building." Venereal patients admitted with a definite 
diagnosis were assigned immediately to the venereal plot where, in a suboffice, 
record was maintained of tlieir status and their treatment. Venereal suspects, 
sent for observation and diagnosis, were placed in a separate area known as 
the reception park, where the usual procedures adopted for establishing an 
affirmative or negative diagnosis were carried out before definite admission as 
a venereal patient was made. Upon discharge, patients were returned to their 
organizations, if the same were in Camp Pontanezen or vicinity, or to the casual . 
camp at Fort Bougoen, through the port of Brest, if their organizations had 
embarked. A receipt was always given for a patient admitted, and a receipt 
was always received for each patient discharged. 
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CLASSIFICATION OF VENEREAL PATIENTS 



All venereal patients were classified under one of three headings : '' 
Class A — men with acute venereal disease who were able to move about but who 
were not physically fit for performing even light duty. These patients were 
marked "Sick — N.L. D." (not in the line of duty) and drew no pay for the period 
during which they were so classified; class B — patients not completely 
recovered, but who were able to perform light duty; class C — -patients capable 
of performing full duty and who were assigned to various labor details through- 
out the camp. Class B and C patients were placed on a full-duty status 
and received pay. 

POSITIVE DIAGNOSES 

Positive diagnoses always were obtained before a course of treatment was 
begun.'^ All patients received the personal attention of a medical officer at 
least once daily, with the exception of syphilitics who were in the latter part 
of their course of treatment. 

Gonorrhea. — Gonorrhea was positively diagnosed only when a urethral 
smear was shown to contain gonococci, following which these measures were 
employed:'^ Men with very acute gonorrhea were kept in bed. Each such 
man was instructed to drink at least eight glasses of water daily, and to keep 
his bowels open. Upon reporting for treatment all men were instructed to 
urinate immediately, whereupon they received an intraurethral injection. The 
fluid, which consisted of acriflavine, was injected twice daily. This injection, 
retained for a period of five minutes, was continued twice daily until subse- 
quent urethral smears showed a disappearance of gonococci. When such a 
disappearance had occurred, irrigations of one of the following solutions were 
used until the discharge ceased: Nitrate of silver from 1-5,000 to 1-10,000 
strength; protargol one-fourth to one-half per cent; permanganate of potash 
from 1-3,000 to 1-10,000 strength. A patient was discharged when three 
successive urethral and prostatic smears proved to be negative for gonococci. 

Chancroid. — A dark-field examination always was made of an ulcer to 
determine objectively the presence of Spirochseta pallida.''^ When an ulcer 
first was treated it received only a cleansing with clean water Then a dark- 
field examination was made. If the examination was negative, and the 
appearance of the ulcer indicated probable chancroid, a diagnosis of chancroid 
was made and a definite line of treatment was instituted. Each chancroid 
patient was ordered to cleanse his ulcer with soap and water every two hours. 
Twice daily equal parts of water and hydrogen peroxide were applied, and the 
pus containing secretions and crusts was removed. Then, unless contra- 
indicated, the first curative treatment consisted of the application of powdered 
crystals of copper sulphate for a period of 15 minutes, after which wet dressings 
of a saturated solution of boric acid were applied until the resulting slough 
separated. Then upon order of a medical officer who had just examined the 
ulcer, an attendant administered one of the following agents: Iodoform emul- 
sion, 10 per cent; acriflavine, 1-1,000 solution; novarsenobenzol, 1-1,000 
solution. 
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Syphilis. — Treatment was instituted for syphilis invariably as follows: 
In the primary stage when supported by a dark-field examination positive for 
SpirocJiseta pallida; in secondary and tertiary stages when clinical signs, together 
with a positive Wassermann and positive history, and in certain cases of second- 
ary syphilis with a positive dark-field examination supporting the diagnosis. 
The drugs used were novarsenobenzol (billion) ; cyanide of mercmy, 1 per cent 
solution in ampules of 1 c. c. (dose 0.01); gray oil, 40 per cent; intravenous 
injections were made as well as local applications to the chancre. The first 
course of treatment covered a period of 42 days and consisted of 8 administra- 
tions of novarsenobenzol, 6 of cyanide of mercury, and 6 of gray oil. The 
second course was given after an interval of 30 days from the fu'st course. It 
covered a period of 30 days and consisted of 5 administrations of novarseno- 
benzol and 5 of gray oil. This treatment always was given regardless of the 
outcome of the Wassermann test. 

LABOR DETAILS 

As related in a preceding paragraph, all men with venereal disease were 
classified as A, B, or C patients. After the urologist had classified him, a patient 
was placed in a company which consisted only of patients of the same classi- 
fication. Officers being treated for venereal disease were utilized in administer- 
ing these companies. A company usually consisted of about 25 men, and the 
officer in charge was held responsible for the necessary discipline, detail, and 
general administration of his company. Company streets and definite areas of 
the segregation camp were assigned to venereal officer patients for maintenance 
of sanitary measures and general police. The companies were utilized in furnish- 
ing labor for all building and construction activities in the camp.'^ 

SEGREGATION CAMP HOSPITAL 

The segregation camp hospital, whicli was opened June, 1919, was located 

near the center of the segregation camp and functioned as a distinct unit of the 

camp.^' Its personnel consisted of one captain. Medical Corps, who was in 

charge, together with two captains. Medical Corps, as assistants, one registrar 

(Sanitary Corps officer), one property and supply sergeant, one sergeant in 

charge of the office, one druggist, and the usual staff of ward masters and 

attendants, the number of which varied according to the demands. There 

werefive hospital barracks capable of accommodating 200 patients at a minimum. 

A fire station, medical supply depot, kitchen, and large portable sterilizer were 

part of the equipment. Patients were admitted to this hospital from the 

segregation camp and elsewhere in Base Section No. 5. Operations, necessary 

in genitourinary treatment, were performed, and with its full equipment and 

its provisions for the care of bed patients the institution functioned in every 

respect as a hospital.''^ 

Laboratory 

Because of the importance of laboratory findings as aides in making proper 
diagnoses, a laboratory' was planned from the beginning when it was appre- 
ciated that treatment of many venereal patients would be required." The 
treatment building as planned and built provided the necessary room. From 
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time to time equipment was received, consisting chiefly of microscopes and 
accessories. The routine examinations made were of smears for gonococci, 
and dark-field examinations for Spirochseta pallida. No equipment was 
availahle for making Wassermann tests; therefore, hlood samph's were sent to 
the base laboratory in Brest. 

Guard and Stockade 

Patients who had been sentenced by court-martial to confinement were 
isolated in a stockade maintained directly under the supervision of the Marine 
Corps guard of the segregation camp."' This stockade accommodated 35 
prisoners and was inclosed by barbed wire; it was completely illuminated at 
night. The marine guard also maintained 12 guard posts in and around the 
segregation camp and allowed no one to enter or to leave the area without a 
pass signed by the commanding officer of the segregation camp. This guard 
was billeted in the area occupied by the prison stockade." 

Mess 

In providing messing facilities for the men quartered in the segregation 
camp area, measures had to be taken to provide a separate mess for each group 
of men." The groups, individual members of which ate at a separate mess, were 
S3'philitics, men with chancroids, gonorrhea patients, and the Medical Depari- 
ment of the camp. A kitchen of the same type as the troop kitchens found in 
billeting areas of Camp Pontanezen was built. Special galleys through which 
persons passed to receive their food were set aside, one galley for each of the 
groups named above. All men used mess kits, received their food as they filed 
through the galley, and passed into a cement-floored mess hall which was 
divided into comj)artments, a portion segregated for the use of the group. After 
completion of the meal, all mess equipment was sterilized in boiling water 
contained in large French cauldrons. Separate cauldrons were set aside for 
the use of each group; each class used separate wash water entirely. All 
patients were marched to and from mess in military formation, in charge of 
officer patients, who maintained order and discipline during the meal hour. 
The officer ])atients dined at tables in a mess hall set aside for them. The 
personnel necessary to operate the kitclien and do kitchen police and similar 
duty was provided by the medical detachment of the camp; members of other 
groups never were allowed to have anything to do with the handling of food or 
utensils. 

Sanitation 

Special efforts were made to maintain a proper police." Eight latrines 
of the dirt-pit type were located in convenient and appropriate places through- 
out the camp; each latrine accommodated 24 men at one time. The seats 
were scrubbed daily with soap and water; the interior sprayed with crude oil, 
and the seats with 3 per cent cresol solution. Each plot was given its lavatorj', 
equipped also with cold showers; in addition, a main bathhouse, provided with 
10 showers, was in operation, and patients were required to take at least two 
hot showers each week. From the time the kitchen was established, there 
40081°— 26t 62 
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was a sullago drain, and in Juno, 1919, a sullagc system to drain the entire 
segregation camp was established. Garbage was kept on a concrete rack and 
removed or incinerated daily. At one end of the kitchen was an inclosure used 
for incineration and as a washhouse for kitchen utensils. The drain from this 
washroom led into a grease trap, which in turn opened into a cesspool, whence 
a suUage drain led. Kitchens, latrines, and similar structures were inspected 
frequently by the chief of the medical service who acted as sanitary officer; 
daily inspections of food and conditions of the mess also were made by this 
officer. In conjunction with the drainage department of the camp surgeon's 
office, all stagnant water and possible breeding places for flies or mosquitoes 
in close proximity to the area were drained and sprayed with oil. 

Maintenance or Morale of Segregated Patients 

Owing to the marked depression of morale among these patients, due 
principally to a delayed departure for home, a policy was adopted based upon 
the honor system." As soon as new companies were formed for the various 
battalions, they were assembled and given a talk by the commanding officer, 
who stated what he expected of the patients and explained the attitude which 
would be adopted toward them while in camp. They were informed that, 
although they had contracted a venereal disease, they would not at any time 
be treated in any fashion that would bring discredit to them as individuals. 
Medical treatment was considered first and foremost. They were told that 
although they had contracted a venereal disease, which of itself was evidence 
of an immoral act, in order to return to the United States they must follow out 
all instructions given them. 

When the segregation camp was established, a wall tent was staked and 
used as a club or lounging room. A small canteen was erected and operated 
therein. Due to repeated disasters to the tent from wind and rain, the Young 
Men's Christian Association authorities were prevailed upon to furnish material 
for a permanent building. This they did; a large suitable hut was erected and 
known as " Butler hut," after the commanding general. It was furnished with 
admirable interior and exterior decorations. At a later period, when the 
segregation camp was expanded to include certain areas of Camp Pontanezen, 
a larger and more spacious hut, capable of accommodating 2,000 men and 
known as "Vermont hut," became incorporated in the segregation camp and 
was utilized for amusement and educational purposes. The "Butler hut" 
was set aside for educational purposes. Here, lectures upon citizenship and 
interesting topics of the day were given frequently, together with lectures 
upon more specific subjects by educational workers, each lecture having more 
of a practical than a theoretical character and being planned and given for its 
educational value. Concerts and special programs were arranged for each 
night in the "Butler hut" and in order that all might enjoy the recreation so 
furnished, special nights were set aside for each battalion. An athletic officer 
was appointed and baseball games, volley-ball matches, and tennis tourna- 
ments were arranged. Each recreation hut was provided with a moving- 
picture outfit operated by a Delco lighting system." 
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Although the lionor system was the prevailing policy, strict military regula- 
tions always were enforced, battalions falling in for reveille and marching in 
company and battalion formations to and from mess, although in the segi'cgated 
area of the camp pi'oper, and strict attention was asked and compelled of each 
man to be in correct and neat military attire. Every Sunday morning an 
inspection and review of the entire provisional regiment was made either by 
the commanding officer or — as was frequently the case — by an invited general 
officer passing through or visiting this section. The base commanding general 
and camp commanding general at all times showed a direct interest in the 
camp and frequently held these reviews, where, if possible, a band was arranged 
to bo present.'' 

Classes of an educational character were extremely popular and no doubt 
helped considerably in producing a desired morale among the patients. It 
was a camp maxim that every patient, as far as possible, should leave the camp 
with a better military appearance than when he entered it. If an enlisted 
man brought his rifle with him, that rifle habitually was inspected daily by 
the commanding officer of the company and again at each Saturday inspection. 
As evidence of the success of such methods in producing a good morale, intense 
interest and cooperation was given by the officers and the men themselves in 
any duty that they were asked to perform, and everywhere it was evident 
that each person was endeav^oring to cooperate to his full capacity. " 

At no time during the life of the camp was barbed wire of any character 
used as a means of confinement for men whose only reason for being in the 
camp was to secure treatment for venereal disease; however, stockade was 
provided for general prisoners undergoing treatment. Although guards were 
placed at intervals on the outskirts of the camp, and written passes, properly 
stamped by the camp headquarters, were required by patients passing the 
guard, it was quite an infrequent occasion for a patient to absent himself from 
the camp proper. No man was ever court-martialed for being absent without 
leave from its confines, nor was any one ever tried for drunkenness, breach of 
discipline, or similar offenses. " 

The medical officers on duty were instructed to educate the patients 
regarding their condition. " Before patients were discharged, medical officers 
in charge of battalions gathered their respective patients together before their 
departure and gave them personal talks relative to their conditions and gave 
each man about to be discharged a slip on which was printed the treatment 
which had been taken and what future treatment was advised. Any questions 
that were troubling the men were answered and every effort was made to 
encourage the men regarding their future careers. 

Expansion of the Segregation Camp 

The capacity of the segregation camp previous to June, 1919, was about 
1,500. During June, when the segregation camp hospital was opened, the 
base surgeon, Base Section No. 5, directed that all venereal patients in the 
base section were to be sent to the segregation camp for treatment. " This 
necessitated an increase in the capacity of the segregation camp. Toward 
the latter part of June detachments of venereal patients, varying from 25 
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to 100 patients per detachment, were received by the camp from isolated 
points in France where American activities had been discontinued. Early 
in July all of the venereal patients in the Army of Occupation were received 
from hospital trains. All of these additions to the camp required extensive 
additions to the treatment facilities; therefore, the camp was reorganized 
somewhat in order to facilitate the treatment of such large numbers of 
patients. " 

All patients were formed into battalions, of which, on July 22, 1919, 
there were six. These battalions were then formed into a provisional regi- 
ment. The administration of this regiment was carried out according to 
Army Regulations, with oflicer patients as regimental commander, battalion 
commanders, company commanders, adjutants, and the like. The regimental 
commander was made directly responsible to the commanding officer of the 
segregation camp. 

In order to facilitate the medical treatment of the patients, medical 
officers were placed in charge of each battalion. " In the area occupied by 
the battalion three medical-treatment buildings were erected, one for the 
treatment of gonorrhea, completely equipped with irrigators, and troughs 
with aderjuate drainage; another for medical officer's examining room, and 
still another for the treatment of venereal ulcers. The building which had 
served as a treatment building during the earlier months of the camp was 
set aside for a laboratory, a room for the examination of new patients, a 
discharge office, administration office of the genitourinary department, and as 
the main office of the genitourinary chief. 

Despite the erection of six sets of treatment buildings, congestion still ex- 
isted, chiefly owing to the fact that patients were sent outside of the segregation 
camp on labor details for duty in Camp Pontanezen proper." The congestion 
resulted from the fact that these labor details returned to the segregation camp 
for their noon meal, after which they received another treatment and then went 
out on the detail again. The treatment of these patients thus was concentrated 
too much into the space of one or two houi-s of the day. 

The expansion of the segregation camp so extended it as to envelop troop 
kitchen No. 15. Request was made and granted that this kitchen be set aside 
for the use of the segregation camp, additional kitchen facilities being required 
to accommodate the large increase in patients." The original camp kitchen, 
which was located at practically the center of the segregation camp, was con- 
verted into a large administration and treatment building for chronic venereal 
diseases which comprised the greater number of venereal patients being treated. 
By utilizing and remodeling this kitchen and mess hall, patients could file 
through each alley into spacious treatment buildings at the rate of 4,000 gonor- 
rhea patients and 2,000 ulcer patients in one and one-half hours. These build- 
ings were provided with concrete floors, and an elaborate drainage system was in 
use. Each department had a complete equipment of the necessary genitour- 
inary supplies, there being 200 urethral irrigators in the gonorrhea department 
for one room alone. One room was set aside for making urethral and prostatic 
smears. Here it was possible to handle as many as 1,000 smears in one day. 
At one end of this building was placed a laboratory, completely equipped, and 
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provided with the necessary personnel for conducting purely research work on 
chancroids alone. By this arrangement of the building, it was jjossiblc for a 
large number of venereal patients to be employed outside on labor details, to 
return, pass through the alley, hav^e a medical examination made, pass uiine 
into glasses for the medical officer to examine, and have the proper treatment 
prescribed for them. Only chronic venereal patients who were being given a 
treatment of a daily routine character were sent through this building. Class 
A patients, with acute venereal disease, or having slight complications, were 
kept for treatment in the battalion area where the medical treatment buildings 
erected for eacli battalion were set aside especially for them. This gave a posi- 
tive assurance that all patients with acute disease received 2, 3, 4, or 5 treat- 
ments, if necessary, each day. Where congestion formerly existed, it was 
positively assured that all patients of this type were not neglected." 

The prison stockade, which was located within the confines of the segrega- 
tion camp, was enlarged also in order to accommodate the large influx of cases 
which required confinement under guard. It was doubled in capacity.'' 

While an increase of patients did not call for a corresponding increase in 
clerical force, nevertheless a certain amount of such increase resulted; therefore, 
a large admittance and discharging office was established close to the main en- 
trance of the segregation camp and adjoining the main treatment building." At 
the other end of this main treatment building, the main clerical force was estab- 
ished in offices, and offices for the commanding officer and adjutant were located. 
The building which hitherto had been used as the main administration building 
was converted into quarters for the commissioned pei-sonnel on duty at the 
camp. As a result, there was a beautifully situated plot near the entrance to 
the camp set aside entirely for ciuarters for officer's. 

Details were furnished from the segregation camp, not only for its own in- 
ternal use but also for sanitary police and other duties in and around Camp 
Pontanezen proper." Two officers were detailed for dut}' as "detail officers in 
charge." The rostere of the various details were made from the "classification 
of patients" list, and men were allotted to various details, an officer patient 
being in charge of each detail. 

Officer patients were utilized in other ways also." Those officer patients 
belonging to the Engineer Department were given engineer duties in the camp. 
One such officer acted as the segregation camp representative of the camp en- 
gineer of Camp Pontanezen. This greatly facilitated securing the necessary 
outside construction materials and the quick dispatch of the construction being 
carried out in the camp. 

COMPARATIVE INCIDENCE OF VENEREAL DISEASE 

For comparison of the incidence of venereal disease as it occurred in the var- 
ious sections and larger organizations of the American Expeditionary Forces, the 
period comprising the weeks ending September 18, 1918, and June 2.5, 1919, 
have been selected: The weekly report of venereal diseases, giving the strength 
of each organization reported upon, was put into effect the latter part of August, 
1918;" consecjuently, figures antedating that time can not be used as it is 
possible to do with subsequent figures. During June, 1919, the numerical 
strength of the American Expeditionary Forces had been so reduced, by reason 
of repatriation of these forces that, by the end of that month, relatively few 
remained in France. However, the period chosen comprises the fall of 1918, 
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(luring which our comhat troops wore tictivoly engaged at the front, where 
relatively slight opportunity existed for contact with venereal disease; also, 
included within this period is the armistice, during which the movement of our 
troops from the zone of the armies to the Services of Supply, thence home- 
ward, was effected. Furthermore, during the winter of 1918-19 and the 
spring of 1919, what with the estahlishment of a liberal leave policy and the 
occurrence of a greater possibility of infective contact with venereal disease 
by reason of the proximity of a greater number of our troops to cities and towns 
than had obtained during the period of hostilities, a greater incidence of venereal 
disease naturally was to be expected. Such a time as the armistice, then, 
proved to be a real test of the quality of our organization for the prevention of 
venereal disease, as exemplified in Table No. 52, which shows the weekly 
incidence of venereal disease by section and organization for the period under 
consideration. In this table, because of the changes made from time to time 
in the required system of reporting the incidence of venereal diseases, certain 
seeming hiatuses appear. These may be explained as follows: In the combat 
organizations, during 1918, weekly reports of venereal disease frec^uently 
were not made;" the beginning of some sections and organizations and the 
ending of others occurred within the limits of the period considered. 



Table 52.- 



-Incidence of venereal diseases by weeks in base sections and organizations of the 

A. E. F." 



Week 
ending— 



1918 

Sept. 18. 

25. 

Oct. 



Nov 



2.. 

9.. 
16.. 
23.. 
30-. 

6.. 
13.. 
20.. 
27.. 
Dec. 4.. 
11.. 
18.. 
25.. 

1919 
Jan. 1-. 
8.. 

15.. 

22.. 

29.. 
5.. 

12.. 

19.. 

28.. 
Mar. 5.. 

12.. 

19.. 

26.. 
2.. 
9.. 

16.. 

23.. 

30.. 
May 7.. 

14.. 

21.. 

28.. 
June 4.. 

11.. 

18.. 

25.. 



Feb. 



Apr. 



Sections 



Advance Section 



Strength 

reported 

on 



622, 076 
522,638 
481, 133 
448, 121 
417, 195 
484,154 
476,612 
412, 103 
501,513 
445,279 
560,824 
393, 892 
294,031 
207,286 
202,367 

202, 439 

186, 770 
148, 824 
167, 402 
147,296 
148, 832 
140, 176 
121,212 
154,411 

187, 707 
134,344 
134, 343 

130, 515 
121, 107 
169, 628 
195, 641 
212, 973 
148,099 

131, 576 
120,385 

98,246 
56,741 
28,900 
22,247 
18,252 



Cases 



Annual 

rate per 

1,000 



232 
257 
264 
262 
283 
254 
349 
261 
326 
275 
293 
238 
245 
123 
157 

162 
108 
139 
95 
121 
162 
137 
98 
150 
83 
107 
107 
95 
89 
128 
160 
171 
119 
126 
152 
171 
36 
30 
29 
40 



19.39 
25. 57 
28.63 
30.40 
32.78 
27.28 
38.17 
32.93 
33.80 
32.11 
27.17 
31.42 
43. 33 
30.86 
40.34 

41.61 
30.07 
48.57 
29.51 
42.72 
56.60 
,50.82 
42.04 
50.51 
22.99 
41.42 
41.42 
37.85 
38.21 
39.24 
42.53 
41.75 
41.78 
49.80 
65.66 
90.51 
3^99 
63.98 
67.78 
113.96 



Intermediate Section 



Strength 

reported 

on 



183,429 
227,236 
211,477 
221,070 
219,279 
237,164 
233, 935 
226, 532 
23,% 009 
267, 146 
270, 527 
246, 406 
198,300 
164, .595 
169, 271 

161,005 
154,643 
134, 151 
117,114 
143, 105 
110,921 
142,054 
157, 137 
114,911 

101, 797 

102, 101 
119,747 

93, 179 
89,638 
88,053 
82,764 
78, 452 
80,054 
77,309 
80,235 
43, 457 
59,896 
48,738 
41,276 
37, 951 
24, 372 



183 
2;» 
249 
189 
258 
287 
268 
314 
349 
.306 
301 
249 
219 
140 
176 

160 

167 

193 

132 

216 

137 

411 

161 

147 

106 

93 

93 

76 

118 

72 

93 

71 

82 

73 

69 

18 

90 

27 

21 

64 

40 



Annual 

rate per 

1,000 



51.88 
,54. 46 
61.23 
44.46 
61.18 
62 93 
69.67 
72.08 

77 22 
69.66 
57.86 
52. 55 
57.43 
44.23 
54.07 

51.68 
66.19 
74.81 
68.61 

78 49 
64.23 
51.61 
49.97 
66.52 
54.15 
47.36 
40.39 
42.41 
68.53 
42 52 
58.43 
47.06 
53.26 
49.10 
44.72 
21.54 
78.14 
28.81 
26.46 
87.69 
86.34 



Base Section No. 1 



Strength 

reported 

on 



74, 057 

86, 618 
91, 366 
91,028 

109,297 

108, ,593 
112,760 

98, 846 
109,991 
92,886 
99,481 
103, 755 
106,282 
98, 942 
96,213 

95, 667 
104,012 
90, 061 
85,637 
104,260 
100, 191 
106,237 
102, 148 
119,635 
102, 302 
88,478 
97,598 
107, 512 
83,190 
64,159 

87, 137 
99,897 
82, 492 

109, 779 
93,044 
72,505 
77,111 
71, 157 
79, 252 
65,809 
70,282 



Cases 



35 
55 
62 

57 
65 
81 

117 
76 
62 
130 
136 
117 
106 
91 

107 
128 
78 
163 
129 
78 
84 
142 
95 
62 
66 
66 
63 
60 
35 
52 
50 
107 
74 
62 
82 
90 
84 
101 
213 
165 



Annual 

rate per 

1,000 



24.58 
33.02 
35.29 
32.66 
30.92 
38.79 
35.51 
61.55 
35.93 
34.71 
67.95 
68.16 
57.24 
56. 18 
49.18 

58.16 
63.99 
4,5.04 
98.98 
64.34 
40.48 
41. 12 
72.29 
41.29 
31.51 
38.79 
35. 16 
30.47 
31. 25 
28.37 
31.03 
26.03 
67.46 
36.06 
34.65 
58.81 
60.69 
61.39 
66.27 
168.31 
122.08 



Base Section No. 2 



Strength 

reported 

on 



73,690 
67, 697 
83,247 
97, 012 
114,496 
101, 746 
108,680 
116,844 
78,766 
96,964 
128,763 
106,846 
106, 414 
98,619 
85,962 

114, 105 
84,090 
97,884 
101,742 
103,623 
96,237 
101,817 
130, 759 
90,872 
112,123 
122, 114 
141,719 
126, 375 
115,881 
114,030 
108,160 
90,140 
85,511 
80,804 
71,208 
54,602 
52,081 
48, 872 
40,534 
35,953 
16, 878 



Cases 



102 
82 
140 
179 
125 
12 
129 
206 
107 
105 
159 
172 
162 
150 
92 

160 
90 

102 

212 

173 
92 

114 
84 

129 
96 
85 
96 

108 
83 
80 
85 

119 

110 
96 
76 
92 
91 

117 
99 

196 
81 



Annual 

rate per 

1,000 



72.08 
73.90 
87.46 
95.94 
56.77 
6.13 
61.72 
91.68 
70.66 
66.31 
64.21 
83.71 
79.91 
79.09 
65.66 

72.92 
55.65 
54.18 
108.35 
86.81 
49.71 
58.22 
33.40 
73.82 
44.52 
36.20 
35.22 
44.79 
37.25 
36.48 
40.87 
68.65 
66.89 
61.78 
56.50 
87.62 
90.86 
124. 49 
127.00 
283.48 
249.56 
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Table 52. — Incidence of venereal dineases by weeks in base sections and organizations of the 

A. E. F."— Continued 



Sections 



Week 


Base Section No. 3 


Base Section No. 4 


Base Section No. 5 


Base 


Section No. 6 


ending — 


























Strength 




.\nnual 


Strength 




Annual 


Strength 




Annual 


Strength 




Annual 




reported 


Cases 


rate per 


reported 


Cases 


rate per 


reported 


Cases 


rate per 


reported 


Cases 


rate per 




on 




1,000 


on 





1,000 


on 




1,000 


on 




1,000 


1918 
























Sept. 18 


10, 186 


19 


97.00 


7,333 


9 


63.82 


4,987 


16 


166.83 


2,889 


18 


323.99 


25 


9,396 


16 


88.55 


4,433 


7 


82.11 


7,213 


24 


173. 02 


4,083 


26 


318. 39 


Oct. 2 


16, 610 


17 


53.22 


3,961 


5 


65.64 


9,635 


13 


70.16 


4,787 


7 


76.04 


9 


12, 764 


8 


32,59 


3,085 


6 


101. 13 


10,292 


6 


30.31 


2,182 


7 


166.82 


16- ,.- 


12,783 


3 


12.20 


3,370 


6 


77.15 


9,263 


29 


162.80 


6,078 


13 


111.22 


23 


39,646 


62 


81.32 


3,823 


4 


,54.41 


11,845 


13 


57.07 


7,416 


18 


126.23 


30 


9,634 


33 


78.12 


3,780 


7 


96.30 


12,949 


27 


108. 43 


8,968 


48 


278.32 


Nov. 6 


33, 348 


54 


84.20 


4,498 


7 


80.92 


13,168 


17 


67.13 


9,169 


18 


102. 08 


13 


34, 859 


46 


68.62 


6, 516 


4 


31.92 


15, 772 


19 


62.64 


9,328 


13 


72.47 


20 


3, 498 


22 


327.04 


8,006 


7 


45.47 


12, 723 


15 


61.31 


8,483 


26 


159. 38 


27 


36, 762 


27 


39.26 


6,014 


14 


146. 19 


18, 938 


19 


.62. 17 


14, 565 


61 


217. 93 


Dec. 4 


8,815 


10 


58.99 


4,688 








15,540 


16 


53.64 


,5,097 


9 


91.82 


11 


879 


7 


414. 11 


4,610 


12 


135. 36 


17,665 


16 


47.37 


8,971 


26 


144. 91 


18 


4,213 


3 


37.03 


9,234 


9 


50.68 


34,350 


34 


51.47 


7,909 


36 


230. 12 


25 


12, 287 


9 


38.09 


8,875 


9 


62.73 


26,584 


29 


66.73 


7,232 


29 


208. 52 


1919 


























Jan. 1 


1,906 





0.00 


8,611 


15 


90. ,68 


37, 175 


44 


61.66 


6,410 


23 


186. ,68 


8 


1,344 


4 


1.54. 76 


7,369 


14 


98.79 


17,100 


23 


69.94 


9,498 


27 


147. 82 


16 


1,996 





0.00 


7,218 


8 


57.63 


30,740 


13 


21.99 


8,611 


23 


138. 89 


22 


3,683 


( 


98.83 


6,120 


12 


101. 96 


33,161 


24 


37.64 


8, 148 


35 


223.42 


29 


2,497 


3 


B2.47 


6,683 


14 


128. 10 


34,821 


39 


68.24 


8,696 


10 


60.49 


Feb. 5 


1,705 


2 


61.00 


6,601 


9 


70.90 


32,832 


33 


62.27 


8,423 


32 


197. 56 


12 


2,670 


4 


90.93 


6,017 


11 


95.06 


36, 146 


37 


53.25 


13,911 


23 


86.98 


19 


4,957 


1 


10.49 


6,688 


4 


65.14 


40,089 


52 


67.46 


16, 162 


31 


106.32 


20 


5,224 


14 


139. 36 


4,687 


5 


66.68 


40, 136 


44 


67.01 


23,485 


18 


39.86 


Mar. 5 


5,235 


12 


119.20 


5,762 


8 


72.20 


67,441 


36 


32.69 


20,150 


19 


49.03 


12 


6,080 


8 


6a42 


4,219 


3 


36.98 


58,479 


29 


26.79 


19,400 


17 


4.5. 57 


19 


5,436 


10 


95.66 


3,848 


6 


81.08 


66,989 


76 


58.99 


12, 313 


18 


76.02 


26 


3, 936 


8 


106. 69 


3,772 


7 


96.50 


70,464 


65 


47.97 


26,484 


17 


33.38 


Apr. 2 


3,898 


3 


40.02 


3,827 


8 


108. 70 


64,966 


44 


35.22 


17,238 


9 


27.15 


9 


3,957 


12 


157.70 


3,612 








61, 195 


52 


44.19 


14,686 


20 


70.82 


16 


3,909 


2 


26.61 


3,465 


1 


16.05 


76, 171 


80 


54.61 


14,186 


22 


80.64 


23 


3,(xa 


1 


17.32 


3,864 


6 


80.75 


64,767 


64 


60.77 


13,913 


16 


59.80 


30 


4,041 
3,130 
3,105 


1 
3 

1 


12.87 
49.84 
16. 75 








65,758 
76, 814 
90,963 


63 
51 
66 


49.82 
34.52 
37.73 


10,809 
15,868 
8,683 


4 
12 
20 


19.24 


May 7 

14-.. . 








39.32 








121. 17 


21 - - 


2,966 


2 


35.06 








105, 277 


79 


39.02 


13, 472 


62 


200.71 


28 


2,969 


2 


35.03 








109,867 


94 


44.49 


7,066 


40 


294.41 


June 4 


2,776 





0.00 








119, 346 


68 


29.63 


4,727 


19 


209.01 


11 


2,448 


3 


63.72 








107, 670 
100,020 
89, 559 


89 
87 
88 


42.98 
4.6.23 
61.09 


7,682 


31 


209.84 


18 










25 -- 




i 














' 


1 
























Sec 


tions 












Week 


Base S 


'Ction 


No. 7 


Base S 


Section 


No. 9 


Dist 


ictof 


Paris 


.\rrondis 


ement 


of Tours 


ending— 


























Strength 




.\nnual 


Strength 




.\nnual 


Strength 




Annual 


Strength 




.\nnual 




reported 


Cases 


rate per 


reported 


Cases 


rate per 


reported 


Cases 


rate per 


reported 


Cases 


rate per 




on 




1,000 


on 




1,000 


on 




1,000 


on 




1,000 


1918 


























Sept. 18 


3,279 
8,446 
8,530 
14,816 
3,755 
13, 780 
14,636 
5,426 
22,087 
11,762 
11,903 
11,009 
10, 576 
12,652 
11,232 


5 
15 
15 
17 

7 

7 
26 

4 
31 
24 
28 
17 
15 
30 
25 


79.29 
92.35 
91.44 
59.67 
96.94 
2^42 
92.37 
38.33 
72.98 
106.10 
122.32 
8a 30 
73.75 
123.30 
115.74 








8,354 
15,924 
14, 176 
19,766 
19,188 
16,935 
19,006 
9,754 
1C.052 
8,004 
8,552 
8,061 
7,792 
9,426 
1,5,954 


14 
33 
33 
52 
27 
37 
63 
19 
42 
67 
47 
19 
31 
19 
47 


87.14 
107. 76 
121.05 
136.80 

73.17 
113.61 
172.37 
101.29 
136.06 
435.28 
285.78 
122.57 
206.88 
104.82 
153. 19 








25 














•Oct. 2 














9 














16 














23 














30 














Jfov. 6 














13 














20 














27 














Dec. 4 














11 














18 














25 
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-Incidence of venereal diseases by weeks in base sections 
A. E. f."»— Contiinied 



and organizations of the 















Sections 












Week 


Base Section No. 7 


Base Section No. 9 


District of Paris 


Arrondisement of Tours 


ending — 


Strength 

reported 

on 


Cases 


.\nnual 

rate i>er 

1,(X)0 


Strength 

reported 

on 


Cases 


Annual 

rate per 

1,000 


Strength 

reported 

on 


Cases 


Annual 

rate per 

1,000 


Strength 

reported 

on 


Cases 


Annual 

rate per 
1,000 


1919 
Jan. 1 ... 


12,712 
13,935 
14, 146 
13, 669 
13,853 
11,846 
11,130 
11,430 
9,376 
10,889 
8,609 
8,678 
8,063 
7,919 
8, 050 
7, 521 
7,172 


24 
16 
18 
10 
23 
20 
20 
19 
23 
14 

8 
13 

8 
10 
10 

4 


98.17 
59.71 
66.17 
38.04 
86.34 
87.79 
88.66 
86.43 
127. 56 
66.86 
42.28 
47.94 
83.84 
,12.53 
64.60 
69. 14 
29.00 








16,839 
20,572 
19,199 
15,903 
18, 056 
17,821 
16,452 

17, 5.18 

18, 298 
18,331 
20,051 
20,926 
18,324 
21, 706 
20,241 
20,150 
20,279 
18,577 
21, 152 
21,741 
22,641 
23,167 
21, 678 
19,409 
22,050 
16,856 


45 
84 
76 
34 
64 
44 
42 
61 
42 
28 
31 
55 
31 
36 
54 
29 
27 
17 
23 
22 
14 
16 
26 
Ifi 
43 
28 


147. 74 
212. 33 
205. 84 
111.17 
184. 32 
128. 39 
132. 75 
180. 66 
119.36 
79.43 
80. 39 
136. 67 
87.97 
86.24 
138. 73 
74.84 
69.23 
47. 59 
56. ,14 
52. 62 
32. 15 
35.91 
62.37 
42.87 
101.41 
86.38 


14,184 
14,448 
13,603 
13,072 
13, 569 
14,271 
14, 395 
14, 395 
14,097 
14,419 
14, ,144 
13,925 
13, 072 
12,433 
12, 579 

12, ,360 

13, 379 
12, 102 
12, 163 
11,065 
11,838 
11,643 
11,261 
10, 777 
10, 486 

6,424 


29 
19 
35 
26 
17 
19 
29 
29 
30 
18 
52 
16 
24 
30 
28 
27 
31 
15 
12 
10 
11 
5 


106. 32 


8 








68.38 


15 ... 








133. 79 


22 








103.43 


29 .-- 








6,1. 11 


Feb. 5 








69.23 


12 ... 








104.76 


19 








104.76 


26. .-_ 








110.66 


Mar. 5 








64.91 


12 








18,1. 92 


19 








59. 75 


26 








95.47 


Apr. 2 








125. 47 


9 








115.75 


16 








113.59 


23 








120.49 


30 ... 








64.45 


May 7 






'" 




51.30 


14 ... 












47.00 


21 








7,324 
2,119 
2,089 
2,404 
2,538 
2,245 


19 

3 
18 
11 
8 
5 


134. 9fl 
73.62 
448. 06 
237.94 
163.91 
115.81 


48.32 


28 








22.33 










32.32 


11 








33.78 


18 








29.75 


25 








24.28 




'' 











Organizations 


Week 


First Army 


Second Army 


Third Army 


Corps troops 


ending— 


Strength 

reported 

on 


Cases 


.\nnual 

rate per 

1,000 


Strength 

reported 

on 


Cases 


.\nnual 

rate per 

1,000 


Strength 

reported 

on 


Cases 


.\nnual 

rate per 

1,000 


Strength 

reported 

on 


Cases 


Annual 

rate per 

1,000 


1918 






















25 
























Oct. 2 
























9 
























16 


- ... 
























23 


























30 




















































13 
























20 
























27 
























Dec. 4 
























11 -.- 




















1.3, 466 
2.1, 555 
17,450 

52, 778 
1,3.18 
1, 512 


2 
5 
4 

56 

1 
1 


7.72 


18 














204,572 
233, 819 

233, 819 
233,819 
233,819 
233, 819 
249, 067 
249, 067 
248, 934 
245, 436 
245, 664 
242, 236 

238, ,120 

239, 727 
234,448 
284, ,188 
274, 768 
244, 524 
216,217 
193,805 
209,928 
190,046 
139, 556 
120,973 
105, 476 
120,403 
121,823 


24 
35 

29 

61 
39 
46 
41 
58 
64 
,16 
70 
96 
81 
87 
91 

120 
96 

104 
!K) 
83 

106 
98 
54 
81 
67 
91 
86 


6.10 

7.78 

6.45 
13.57 

8.67 
10.23 

8. .16 
12.11 
13.37 
11.86 


10. 17 


25 






74, 925 


43 


29.84 


11.92 


1919 
Jan. 1 - 






.15.17 


8 201,876 

15 222,515 

22 - 21 8. 702 


71 
72 
43 
93 
92 
61 
,10 
46 
86 
90 
83 
83 
84 
43 
36 


18. 29 
16.8:S 
10.22 
22. 33 
20.45 
17.86 
12.41 
15.01 
28.19 
29.78 
27.55 
34.69 
36.94 
31.03 
26.86 


182, 692 
198,951 
197, 608 
201, 7,14 
199,110 
200,705 
212,079 
164, 727 
144,887 
148,065 
143, 634 
128, 495 
81,687 
81, 569 
47, 767 


131 

118 
93 
110 
102 
67 
75 


37.29 
30.84 
24.47 
28. 35 
26. 64 
17. 36 
18.39 


38.29 
34.39 


29 

Feb. 5 

12 

19 


216, 528 
23.3, 918 
117,636 
209,474 
1,19,329 
168, 656 
157, 168 
1.56, 652 
124, 769 
121, 527 
72,061 
69,696 


1,209 
787 
981 


1 
3 

1 


43.01 
198.22 
54.11 


26 


84 1 26. ,12 


14.82 
20.61 
17.66 
18.87 
20.18 
21.93 
18.17 
22.12 








Mar. 5 


55 
64 
69 
91 
38 
35 
27 


19.74 
22.48 
24.98 
36.83 
24.19 
22.31 
29. 39 








12 








19 








26 








Apr. 2 








9 








16 








23 


21.64 
22.27 
26.26 
26.81 
20.12 
34.82 
33.03 
39.30 
36.71 








30 


















May 7 


















may j^' - , 


















21. 


















28 •..' 


































11. ...1 


















18 1 


















25 1 
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Table 52. — Incidence of venereal diseases by weeks in base sections aitd organizations of the 

A. E. F.'»— Continued 











Organizations 








Total A. E 


. r. 


Week 
ending— 


Division troops 


.\merican embarkation 
center, Le Mans 


First replacement 
depot 


Strength 

reported 

on 


Cases 


Annual 




•Strength 

reported 

on 


Cases 


\nnu.il 

rate per 

1,000 


Strength 

reported 

on 


( "ases 


.\nnual 

rate per 

1,0(K) 


Strength 

reported 

on 


Cases 


.\nnual 

rate per 

1,000 


rate per 
1,000 


1918 
Sept, 18 




















990, 180 

943,684 

924,911 

920, 136 

914,704 

1, 02.5, 091 

999,860 

929,687 

1,029,883 

954, 751 

1, 1,54, 319 

1, 278, 082 

1,323,112 

1, 430, 400 

1, 451, 255 

1,412,391 

1, 355, 225 

1,390,969 

1,388,604 

1,400,374 

1, 398, 136 

1, 333, 659 

1, 429, 961 

1, 373, 684 

1,342,842 

1, 256, 839 

1, 306, 182 

1, 235, 636 

1, 175, 185 

1, 126,6.39 

1,097,119 

1,041,873 

916,683 

925, 237 

882, 821 

754, 663 

677, 610 

650,837 

584,463 

482, 742 

253,282 


0.33 
752 
805 
783 
795 

1,027 
1,017 
1,013 

909 
1,079 

936 
1,024 

942 

906 

1, 0.50 
1,001 
988 
1,014 
1,116 
996 
870 
9,59 
968 
795 
787 
8.56 
900 
807 
751 
814 
837 
743 
721 
724 
814 
690 
643 
624 
845 
482 


33.24 


25 




















41.44 


Oct 2 




















45.26 


9 . 




















44.25 


16 




















4.5. 19 


23 




















39.31 


30 




















.53. 41 


Nov. 6 


















.56. 88 


13 


















51. 15 


20 


















49.51 


27 


















48.61 


Dec. 4 


373, 973 

5,55, 226 
553, 047 
489,084 

455, 741 
121,799 
167, 749 
172,836 
136, 457 
165,574 
113,918 
142, 537 


70 
173 
265 
160 

196 
57 
73 
82 
62 

113 
35 

103 


9.73 
16.20 
24.92 
17.01 

22.36 
24.34 
22.63 
24. 67 
23.63 
35.49 
15,98 
37.58 














38.08 


11 














40.24 


18 














34.24 


25 . - 














32. 46 


1919 
Jan, 1 














38,66 


8 














38, 41 


15 














36, 94 


22.. .. 














37,97 


29 . 












41,44 


Feb. 5 












37, 04 


12 .. 












33, 92 


19 












34. 87 


26 


208, 942 

160,907 

134, 667 

140, 647 

121,645 

120, 576 

114,939 

101,557 

90,631 

73,981 

97,265 

95,804 

99,683 

112,080 

144,470 

110,770 

67,860 

26,666 


71 
76 
54 
65 
71 
58 
66 
58 
79 
54 
69 
107 
151 
96 
154 
113 
102 
72 


17.67 
24.56 
20. 85 
24.03 
29.35 
25.01 
29.86 
29.70 
4,5. 33 
37.96 
36.89 
58.08 
78.77 
44.54 
55.43 
.53. 05 
78.16 
140. 40 








36. 64 


Mar. 5 










. 




30. 79 


12 














32. 56 


49 














34. 04 


26 .. 








2.5,583 
25, 134 
23,114 
22,121 
20,724 
20,214 
22,256 
22,894 
21,359 
21,055 
20, 352 
19, 591 


57 

29 

20 

28 

29 

17 

36 

9 

8 

17 

8 

13 


115.86 
60.00 
44. !» 
65.82 
72.77 
43.73 
84.11 
20.44 
19,48 
41,99 
20.44 
34.51 


37. S8 


Apr. 2 








35. 71 


9 .. 








34.66 


16 








38.58 


23 

30 

May 7 

14 

21 

28 

June 4 

11 - 


116,462 
121,340 
67, 193 
73, 758 
61, 737 
20,843 
20,995 


79 
71 
40 
32 
61 
29 
18 


35.27 
30.45 
30. 96 
22. 56 
51. 38 
72.35 
44.58 


41.77 
42. 15 
40.52 
42.65 
,56,09 
52,95 
51.37 
55.52 


18 








91.02 


25 .. 














98.96 



















PROSTITUTION IN ITS RELATIONSHIP WITH THE AMERICAN FORCES IN 

GERMANY << 

At the beginning of the occupation, prostitution in American occupied terri- 
tory was regulated by the Germans under the Prussian law. The essential pro- 
visions in this law were as follows: 

Professional prostitutes were required to appear for examination at certain 
places and on certain days. If found to be aifected with syphilis, chancroid, 
or gonorrhea, they were compelled to undergo medical treatment. In order 
to facilitate this medical treatment, it was the custom to designate certain 
public consultation hours. If the persons affected with any of the above 
diseases did not visit the physician during these consultation hours with 
sufficient frequency, or if suspicion existed that they carried on their trade in 
spite of their disease, they were immediately removed to hospital, where they 
were confined until a cure had been effected. There were, of course, local rules 

i Abstracted from report from the officer in charge of civil affairs, A. F. O., to the chief of staff, A. F. G., March 4, 
1920. Subject: Report on military government. Copy on file, Historical Division, S. G. O. 
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and customs for the purpose of carrying out the provisions of this law, all of 
which were unsatisfactory in obtaining any diminution in prostitution and its 
results. Under this law, it was the practice of the Germans to arrest a woman 
on the bare suspicion that she was a prostitute. She was often deprived of her 
liberty for many days, while an exhaustive laboratory investigation was made 
to determine her state of health. During this period she was also subjected 
to questioning by the police, for the purpose of obtaining if possible an admis- 
sion that money had been received from men with whom she had consorted. 
If during the questioning the answer was "Yes," she was then brought to trial 
and practically invariably convicted of carrying on the trade of prostitution 
without a license. If she said "No," even under severe police pressure, she was 
then ipso facto not a professional prostitute. In either case, she was examined 
medically before being placed before a judicial tribunal for trial. In either 
case, also, if found diseased by the medical examiner, she was sent to hospital 
for treatment and kept confined until cured. If a pecuniary transaction was 
admitted and if sent to hospital, she might be kept there for weeks or even 
months and, when released, brought before a civil court, which always inflicted 
severe punishment. No consideration was given to the fact that the woman 
may have been confined in hospital for a long period of time. In case of a 
woman who denied the taking of money and who was found to be diseased, she 
was treated in hospital until cured and then released unconditionally. If found 
not diseased, she was released in a similar manner, after the few days necessary 
for the examination. It may be readily understood that only the very young 
and unsophisticated women made admission of their financial dealings and were 
punished, and that the older, better informed and more dangerous ones made 
persistent denials and so escaped punishment. After serving sentence of con- 
finement for practicing prostitution without a license, the woman came under 
what is called ' ' Control " ; i. e., she was required to report regularly for examina- 
tion to the Kreisarzt or his representative. By this system, very young girls, 
frequently 14 or 15 years of age, who possibly by other methods might be saved 
from this kind of life, were practically forced into it; old, hardened, sophisti- 
cated women, often suffering from dangerous chronic diseases, were not under 
any surveillance or control except in the case of positive laboratory findings. 
This dependency upon a laboratory diagnosis had a twofold danger. First, any 
married woman infected by her husband, innocent herself of any wrongdoing, 
might be arrested upon suspicion or false accusation of a spiteful neighbor and 
deprived of her liberty for months at a time in a prison hospital, and this with- 
out ever having been before a judicial tribunal of any kind. This happened 
not once, but many times, during the period of American occupation. Second, 
a professional prostitute, affected with a chronic, incurable gonorrhea, if the 
laboratory diagnosis was negative, was set free to resume her trade unmolested 
for the time being. It is a well-known fact that laboratory findings in chronic 
gonorrhea will be positive at times only. From the beginning of the occupation 
until October 18, 1919, the Third Army made use of this German civil pro- 
cedure, merely adding the expedient of deporting, without trial, such persons 
as seemed undesirable and bringing them before a military court if they re- 
turned. This order of deportation, however, was not effective, for the reason 
that it consisted merely of the words "expelled from American territory," 
written on some part of a personal Ausweis (pass). It was expected that the 
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German police on duty at the railway station, instructed to that effect, would 
promptly turn back any persons coming into American occupied territory with 
such an Ausweis. The practical fact, however, was that the German police 
merely glanced at the Ausweis and seldom read, or perhaps could not read, the 
PjUglish words thereon. Late in 1919, the military authorities adopted the 
procedure of issuing this order in writing to each person deported. This was 
in effect, however, for only a short time before the regulations of October 18, 
1919, which regulations changed the whole course of procedure. In spite of 
tremendous activity, however, under the German civil methods of procedure, 
large numbers of arrests and large numbers of persons sent to hospital for treat- 
ment, the venereal rate of the army slowly but steadily increased from the week 
of January 17, 1919, when it was at the remarkably low figure of 9 per 1,000 
per annum, to the extremely high figure of 422.65 per 1,000 per annum on 
October 21, 1919. 

Although the proceedings already outlined as those of the German civil 
procedure were carried out vigorously, numerous prophylactic stations were 
provided and the use of prophylaxis was urged. The German civil hospital in 
Coblenz became so overcrowded with women suffering from venereal disease 
that it was unable to perform its functions in regard to other diseases. Hos- 
pital accommodations therefore were set up by the Landrate of the various 
Kreise, either at the chief town of the Kreis or in a neighboring town, under 
orders from the office of civil affairs, A. F. G. Orders were also issued requir- 
ing that all women arrested in any Kreis and found to be suffering from vene- 
real disease should be confined in hospital and treated in the Kreis in which 
arrested. Constant vigilance was required, however, to prevent both the mili- 
tary authorities and the civil officials from sending cases of this kind to the 
Coblenz hospital. On account of the overcrowding of the Burger Hospital of 
Coblenz, it became necessary to establish quarters for these women in some 
other place, and to relieve the burden which was interfering with the proper 
work of the hospital. In the latter part of Julj-, 1919, after considerable pres- 
sure exerted by the office of civil affairs, the biirgcrmeister selected tlie build- 
ing of the Staatsarchiv, and removed a sufficient number of the records therein 
to provide dormitories and proper treatment rooms for 61 patients. The hos- 
pital was established against the desires and wishes of the civil authorities 
and in spite of all obstacles they could place in the way of getting the necessary 
premises, the apparent desire being to induce the military authorities to pro- 
vide hospital accommodations for this purpose. Place after place was suggested 
by them and rejected by other civil authorities or by the army, as unsuitable 
or undesirable. Pressure was continued, however, until the Staatsarchiv was 
selected and fitted up for the purpose. The place was prepared and formally 
opened on August 14, 1919. From this date until the end of November follow- 
ing, it received and cared for 347 cases of venereal disease, distributed as follows: 



Disease 


August 


September 


October 


November 


Total 


Gonorrhea _ . _ 


140 
11 


70 
2 


53 

5 


27 
6 

1 
2 


290 




24 




1 


Syphilis and gonorrhea 


8 


14 


7 
1 


31 
















Total 


158 


86 


66 


36 


347 
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There remained on November 30, 1919, tJie following eases: Gonorrhea, 
22; syphilis, 7; chancroid, 4; syphilis and chancroid, 10; total, 43. 

TJie following points with regard to these figures are to be noted: The 
marked and steady diminution in the total number of cases; the marked and 
steady diminution in the cases of gonorrhea; the increase in the proportion of 
the cases of syphilis and the remarkably small number of chancroidal infections. 

During the operation of this hospital, the great difficulty was to keep the 
women properly employed. The large majority of the inmates were perfectly 
able to do any kind of manual work. There was not, however, enough work in 
the hospital to keep them all busy, and it was diflicult, in the presence of this 
idleness, to maintain discipline and order. Some occupation was provided by 
turning one of the rooms into a reading room and providing books and reading 
matter for the patients. Many attempts were made to obtain sewing and 
other employment, but without result, all who had such work to give out 
refused to give it to the hospital, on account of the supposedly dangerous 
maladies with which the patients were affected. Attempts were also made to 
give lessons in English to such of the inmates as desired them. This also had 
to be discontinued, on account of the small number who were desirous of doing 
this work. A series of readings was arrangetl for, but was discontinued for the 
reason that only a few of the inmates cared to attend. These readings were 
not religious nor instructive, but intended merely to be interesting or amus- 
ing. Religious services. Catholic through the German authorities, and Pro- 
testant through the Salvation Army, were held later. 

Realizing that the methods in use were not producing any effect on the 
venereal rate, nor reasonably protecting the army fi-om venereal infection, the 
following regulations were put into effect on October IS, 1919: 

Headquarters .\merican Forcbs in Germany, 

Coblenz, Germany, October 15, 1919. 
Civil Affairs Bulletin No. 34. 

VAGRANTS AND JUVENILE.'! 

1. There is hcrel)y created a eoiirt for vagrants and juveniles. The court shall consist 
of one officer and sliall be appointed by tlie officer in charge of civil affairs, Coblenz. The 
territorial jurisdiction of the court shall he coextensive with the zone of American occupation. 

2. A vagrant within the meaning of tliis ortler is: 

(«) .\ny person whose usual place of al)ode is outside of the zone of .-Vnierican occu- 
pied territory, present therein without visible means of support. 

(h) Any woman who solicits or lias illicit sexual intercourse with any person serving 
tlie United States or any associated govermnent. 

3. A juvenile offender within the meaning of this order is any person under the age of 
16 years who violates a law of war or any order of the American military authorities. 

4. Any male person found guilty as a vagrant shall be punished by imprisonment for 
not less than two and not more than six months. 

5. .\ny woman found guilty as a vagrant: 

(a) Shall be punished by indeterminate imprisonment for not less than two months 
nor more than six months. 

(b) .She shall, immediately following conviction, be examined by a i)hysician designated 
by the chief sanitary officer, office of civil affairs, .V. F. in G., and if found infected with 
venereal disease shall be confined in the hosjiital for treatment until released from such hos- 
pital by authority of said chief sanitary officer. Time of confinement shall be counted as 
a part of the sentence of imprisonment. 
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6. Vagrants under such terms and conditions as the court may prescribe may be released 
from imprisonment by order of the court, pTovided no woman in the hospital under treat- 
ment for venereal disease shall be so released. A vagrant whose usual place of abode is out- 
side the zone of American occupation may be ordered deported, and the sentence of 
imprisonment suspended diiring his or her absence therefrom. 

7. A juvenile offender on conviction may be .sentenced to pay a fine of not exceeding 
5,000 marks and to imprisonment not exceeding six months, or to both such fine and im- 
prisoiniient. On conviction, such an offender, according to his age and circumstances and 
the nature of the case, may be delivered by order of the court into the custody of civil author- 
ities, for .such confinement as the court may direct, in a reformatory or industrial 
school, or into the custody of his parents or guardian. Periodical reports will be required 
by the court at such times as the court may order, as to the conduct of any juvenile offender 
delivered into the custody of civil authorities, parents, or guardians. 

8. No sentence or order of the court shall be put into effect until approved by the author- 
ity appointing the court. 

By command of Major Allen. 

Wm. W. Harts, Chief of Staff. 
Official: 

S. G. Talbott, Adjutant General. 

RECAPITULATION 

1. Reliance was placed at first on: (a) Medical examination of women; 
(b) hospitalization of women suffering from venereal disease; (c) prophylaxis 
for men; (d) antifraternization regulations. Later was added: {e) Deporta- 
tion of undesirable persons. On October 18, 1919, were added: (/) Prostitu- 
tion made a crime; (g) vagrancy court established and operated for purpose 
of making proof of actual prostitution unnecessary. 

2. Deductions. 1, (a) and (b) would not protect against venereal disease; 
2, (c) did not add sufficient protection, as statistics showed that half the men 
contracting venereal disease had taken prophylaxis (probably improperly, 
since properly taken it insures almost complete immunity) ; 3, {d) prevented 
only the better class of women from associating with soldiers, and did not 
prevent the worst class of dissolute women from so doing; 4, (e) helped but 
little, because deported persons returned with slight interference, as was shown 
by investigation of German police methods at railway stations. 

The activities of the vagrancy court undoubtedly diminished the number 
of exposures to venereal disease, and it is a fact that the venereal rate slowly 
but steadily decreased after its establishment. This may possibly be said to 
be post hoc and not necessarily propter hoc, but it is fair to assume that the 
large number of women in the jail and hospitals, and the large number de- 
ported must necessarily mean a lessened number of such women in the streets 
and in cafes, and many observations of reliable persons indicate that this was 
the case. On September 27, 1919, the antifraternization order was rescinded, 
with the hope that this would induce the soldiers to associate with the better 
classes of the civil population. Thereafter, no woman was arrested and sub- 
.jected to the humiliation of a physical examination except after trial and 
conviction in a court presided over by an officer specially qualified and selected 
for this duty. 
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CHAPTER XII 
PREVENTION OF LOUSE INFESTATION " 

Generalities concerning lice — that is, biological considerations of tlieni, 
their modes of infestation, and the diseases they may transmit — have been 
discussed in the first section of this volume. Here, oidy tlie means employed 
for the prevention of louse infestation in the American li^xpeditionary Forces 
will be considered. 

When our troops first went to France in 1917, we were advantageously 
situate<l in that we could profit by the experiences of our Allies in so far as 
louse infestation was concerned. In point of fact, the chief surgeon, A. E. F., 
as early as June 29, 1917, reported to the commander in chief on this subject.' 
In this report mention was made of the measures which had been adopted by 
the British. These measures tended to show that the British had been more 
successful in their disinfestation through the provision of baths and laundry 
facilities for their men in the field than by disinfestation by means of chemicals 
locally applied. 

Our plan of attack was then directed along three lines: The provision of 
means for maintaining body cleanliness: laundries and steam disinfestors ; 
chemical repellants. Since time was requiretl for instituting means for main- 
taining body cleanliness — that is to say, baths, laundries, and disinfestors — 
it was essential that other agencies be utilized meanwhile. 

PHYSICAL INSPECTION 

Under normal conditions, the periodical physical insj)ections, to deter- 
mine the possible existence of louse infestation, if the interval separating tlie 
inspections is not too prolonged, are of value in preventing the spread of louse 
infestation in a particular group of men. This presupposes a sanitary control 
of the habitations of the men concerned, and the availability of means for 
maintaining not only personal cleanliness but the cleanliness of clothing as 
well. With this in view, semimonthly physical inspections of membere of the 
American Expeditiomiry Forces were reciuircd.^ In addition thereto War 
Department instructions required that all erdisted men be made thoroughly 
familiar with the life habits of lice, their appearance, and means of ridding 
oneself of them, in order that they might recognize their presence at any time.^ 

In so far as the troops that were more or less permanently located in the 
American Expeditionary Forces were concerned, physical inspection for the 
detection of louse infestation was of considerable value. In respect to the 
combatant organizations, however, these were frequently so moved about or 

• The prevention of louse infestation, more especially disinfestation, was made the duty of the Quartermaster Depart- 
ment, A. E. F. Uowever. there was an inevitable division of duties between this department and the Medical Depart- 
ment concerning the (luestion of louse infestation. For this reason, it is imiwssible to record herein such facts regarding 
the prevention of louse infestation in the American Expeditionary Forces j^ are considerwi desirable for the present volume 
without duplicating to an extent the history of the Quartermaster Department, -\ccordingly, the chapter as it now 
appears wtis submitted to the Quartermjkster General for his examination and approval. The publication herein by the 
Medical Department of statements relative to Quartermaster Department activities has the approval of the Quarter- 
master General. — Ed. 

4(K),S1°— 2(it 63 9(t.{ 
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wore engaged in holding trcnchos or in actual, opon combat, that o|)portiinities 
for physical inspections for tlie purpose outlined above were not regularly 
existent. Then, too, with this latter class of troops, facilities for maintaining 
personal cleanliness could not be made adequately available. Inevitably such a 
higli degree of louse infestation resulted among them as to render any pre- 
ventive means futile, and to necessitate the universal application of disin- 
festation measures. 

INSECTICIDES 

On October 1, 1917, the chief surgeon, A. K. F., directed the purchasing 
officer of the Medical Department, A. E. F., to procure a large supply of drugs 
for use in making N. C. I. powder, and materials for compounding a sub- 
stance known as '' vermijelli." * Both these preparations had })een in use in 
the British Army. N. C. I. powder consisted of naphthalene, 96 per cent; 
creosote, 2 per cent; and iodoform, 2 per cent. Vermijelli was made of crude 
mineral oil, 9 parts; soft soap, o parts; water, 1 part. 

The powder was to be supplied to the troops at the rate of 1 ounce per 
week, for use as a dusting powder in the opening of clothing at the neck. 
The vermijelli was for use on the seams of the clothing.^ 

Difficulty was experienced in obtaining these insecticides. In this con- 
nection, the following letters are of interest: 

Headquarters Lines of Communication, 

.\merican Expeditionary Forcb.s, 

Office of the Chief Surgeon, 

October 30, 1917. 
From: The chief surgeon, L. of C. 
To: The chief surgeon, A. E. F. 
Subject: Delousing mixture. 

1. In reference to our conversation aijout supplies, for delousing purposes I wish to 
inform you that I have twice attempted to order these supplies, but it seems that the British 
have changed their formuUe several times and the orders have been held up. 

2. October 1, 1917, an order was placed with the purchasing officer for 56,000 kilos of 
N. C. I. powder, described in "Sanitation in War," by Major Lelean, R. A. M. C, con- 
sisting of naphthalene, 96 per cent; creosote, 2 per cent, and iodoform, 2 per cent; and for 
.30,000 liters of "vermijelli," consisting of 9 parts crude mineral oil, 5 parts soft soap, and 1 
part water. 

;i. The following cable was received by the purchasing board from London in reference 
to thi.s order: 

"We discontinued this mixture 18 months ago; difficult to obtain; now using mixture 
crude napthalene creosote soft soap. This proved better than old formula. Could supply 
10 tons f|uickly. Directions requested. British War Office." 

4. I then placed an order with the purchasing board for 3 ton.s of the mixture indicated 
and to-day a wire has arrived from Lieutenant Colonel Lyster, London, which reads as 
follows : 

"British do not use mixture mentioned. Order in from purchasing offieer for 3 tons tf 
this mixture. Am suspending order pending further details. Letter to-day." 

5. I await further instructions in this matter. 

F. A. Winter, 
Colonel, Medical Corps, U. S. A. 
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IFirst indorsement) 

A. E. F., C. S. O., Frnnce, Noremhcr ^, 1917. 
To surgeon, L. O. C, A. E. F. 

1. It is suggested that the matter be susjieiKleci until the letter mentioned in ])!iragraph 
4 is received. It may contain information of vahic. 
By direction of the chief surgeon. 

(.Signed) M. W. Irkland, 

Colonel, Medical Corps. 
[Second indorsement] 

.\. E. F., Office of the Chief Suro.eon, L. of C, 

France, November 6, 1917. 
To: The chief surgeon, .\. E. F. 

1. I am forwarding you herewith two letters from Lieutenant Colonel Lystcr, M. C, 
one dated October 29 and the other November 5, 1917, for your information. 

2. As soon as a definite formula has been agreed upon please inform this office, so that 
I may obtain a supply for the medical supply depot. 

(Signed) F. A. Winter, 

Colonel, Medical Corps, U. S. A. 

War Office, 
Adastral House, Victoria Emhankment, October 29, 1917. 
From: The liaison officer, London. 
To: The purchasing officer, A. E. F., France. 
Subject: Delousing mixture. 

With reference to your letter inclosing cojiy of Order No. 1.52 for 3 tons delousing mix- 
ture, I have learned upon making incjuiries requested in the letter of the 22d October, 1917, 
from the chief surgeon, L. of C, A. E. F., that the mixture mentioned in both that letter 
and your order, namely, crude napthalene, creosote, and soft soap, is not at present in use 
by the British, and they apparently have not been using it. They state that they have u.sed 
a mi.xtnre of 80 per cent crude napthalene which carried a varial>)e quantity of creosote 
and 20 per cent soft soap. This mixture has been in use with the British Army in the 
Tropics. In France, for the same purpose, a inixture has been in use composed of 50 per 
cent Oxford grease and 50 per cent napthalene. 

I am promised further details within a day or two by the British experts on the technical 
advi.sory board with reference to this mixture and other materials used for the same purpose. 

I have asked also for a list of articles now in u.se by the British for disinfestation, and a 
statement as to those articles now regarded as olxsolete, but which were formerly used for 
this purpose. 

Order No. 152 has in consequence been suspended, and a cablegram has been sent this 
day to the chief surgeon, L. of C, to that effect. As soon as the exact British equivalent 
for this delousing mixture is ascertained the information will be cabled you. 

W. Lyster, 
Lieutenant Colonel, Medical Corps. 

War Office, 
Adastral House, Victoria Emhankment, E. C. 4, November 5, 1917. 
From: Liaison officer, U. S. Army. 

To: Purchasing officer, Med. Dept., Hdqrs., -A. E. F., France. ' 

Subject: Delousing mixture. 

In connection with your letter of October 23 and order for 3 tons of delousing mixture 
concerning which I sent you a cable, I have obtained the following information : 

I stated in the cable that the exact combination asked for in your letter had not been 
used by the British. They have used a combination of na|)htlialcnc and .soft soap; the 
naphthalene in its crude state carrying some creosote; the use of this, however, has been 
limited to the Tropics. The nearest approach to the article you ask for that has been used 
by the British in France is a combination of Oxford grease and soft soap; the Oxford grease 
being the residuary body following distillation of low-grade petroleums and probably carry- 
ing some sulphur and roughly being analogous to ichthyol. 
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The A. D. M. S. sanitation, who lias l)een for three years the chief sanitary authority 
in the British armies in France, is at present in London for some weeks. Having met this 
officer wlien making a study of British sanitary methods in France early in the spring, I 
called upon him here and have been offered facilities for obtaining valuable information, 
the result of British experience in France along these lines. It seems that a number of 
measures which have been in vogue and are written up have been scrapped as ob.solete, 
and this officer offers to give us a description of all sanitary methods employed at present 
which have survived the test of e.xperienee. Consulting him on the point that you mention, 
he agrees with Colonel Horrocks that they have not been using the mixture you ask for. 
He states further that X. C. I. powder, naphthalene, creosote, and iodoform, the latter in 
1 per cent strength, and vermijelli grease, a combination of soft soap and mineral oil residue, 
would be the agents of choice for the purpose for which you have asked the delousing mixture. 
The N. C. I. powder he states is irritating to individuals with an idiosyncrasy for iodoform. 
He is of the opinion that it would probably be equally efficient without this latter drug. 
After all, the naphthalene is the agent to be relied upon in the combinations mentioned. 
The vermijelli grease is used by rubbing it along the seams of the clothing. 

However, these measures are entirely subsidiary to the main scheme of disinfestation 
as now practiced by the British and can not be depended upon to take the place of their 
system of laundries and clothing disinfection. Should the chief surgeon desire information 
on this line, I would be glad to send over the result of my interview.s with the A. F. M. S. 
sanitation, B. E. F. This officer will be here for several weeks yet and I shall be glad to bring 
up any question unofficially that the chief surgeon or yourself care to present. 

I have just learned over the telephone from the British purchasing officer for the Medical 
Department that the order for the .3 tons of mixture which was supposed to have been held 
up has been sent through to be accomplished. The British purchasing officer tells me that 
he has filled this order for Oxford grease, which can be obtained in practically unlimited 
amount. The N. C. I. powder mentioned above will give some difficulty in obtaining, due 
to the scarcity of naphthalene, and also will be very much more expensive than the Oxford 
grease. In your order as asked for it was necessary to obtain refined naphthalene and then 
add creosote. In the Oxford grease, this combination exists in nature in the articles used 
to compound it. 

Wm. Lyster, Lieut. Col., M . C. 

[Third indor.sement] 

A. E. F., C. S. O., France, November 20, 1917. 
To surgeon, L. O. C, A. E. F. 

1. Upon receipt of this paper, a telegram was sent to Lieut. Col. W. J. L. Lyster, ask- 
ing him to consult with the A. D. M. S. sanitation, B. E. F., whom he reported as present 
in London, and to give a memorandum to this office in which the preventive methods pur- 
sued by the British would be explained. 

2. It appears from Lieutenant Colonel Lyster's report, attached hereto, that N. C. I. 
powder and "vermijelli" are the two remedies used. It is requested that you give an order 
for a supply of these two remedies. 

3. .Vny further literature .sent to this office bj' Colonel Lyster will be promptly forwarded 
for jour information. 

A. E. Bradley, 
Brig. Gen., N. A., Chief Surgeon. 

On November L3, 1917, the liaison officer of our Medical Department in 
London forwarded to tlie chief surgeon, A. E. F., a memorandum on the pre- 
vention of lice infestation which comprised data obtained by him on a visit to 
the Britisli front, and notes furnished him by the assistant director of medical 
services, sanitation, British Expeditionary Force.'' 

That part of the memorandum in question wliich pertains to disinfestation 
by means of insecticides is as follows: 
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Chemical agents used on the person. — As a means of prevention of parasites, several 
chemicals are in use. They are probably of some value when persons are in contact with 
infested individuals or occupying billets very recently vacated by infested troops. For this 
purpose N. C. I. (naphthalene, creo.sote, iodoform) is used. This is sprinkled inside the 
neck of the shirt and allowed to pass over the body, half an ounce to an ounce i>cr capita. 

To summarize, the main factors in keeping troojis free from vermin are personal cleanli- 
ness, accomplished by bathing and freciuent washing of the clothes; but little help in this is 
given by the use of chemical agents, and their use is rather discouraged by the British authori- 
ties as producing a false sense of security. The large and complex plan represented by 
laundries experience shows is necessary, if troops become infested. 

On November 22, 1917, the chief surgeon, Lines of Communication, A. E. 
F., requested the Medical Department purchasing officer to renew the order of 
October 1 for N. C. I. and vermijelli." And on December 8, 1917, a purchase 
order for several hundred thousand 1-ounce containers, for distribution of the 
powder and grease to individuals, was made.' 

These insecticides were procured and were partially distributed to our 
troops,' but their use seemingly was desultory until after the signing of the 
armistice when, in conjunction with the use of other chemical agents, N. C. I. 
powder was more or less systematically used as an adjuvant to the mechanical 
means then instituted to rid the American Expeditionary Forces of louse 
infection.* 

In February, 1918, a member of the medical research committee of the 
American Red Cross in Paris urgently recommended to the chief surgeon, 
A. E. F., that as a lice-repellent measure, a practical trial be given to the 
impregnation of underclothing with an emulsion of cresol and soft soap. This 
recommendation was based on the experiments of Bacot, entomologist to the 
Lister Institute, London, wherein Bacot treated underclothing with a 5 per 
cent solution of a compound consisting of crude carbolic acid, 55 per cent, and 
soft soap, 45 per cent. He foimd a 5 per cent solution sufficiently strong to 
cure nits as well as lice, and its effectiveness to have a durability of somewliat 
over a week. The clothing was soaked in the solution for an hour or so, wrung 
out, dried, then worn. 

Members of the medical research committee wore underclothing so treated 
for several weeks without noticing any ill effects from the chemical impregna- 
tion.« 

The chief surgeon, A. E. F., directed the trial of the method, as described 
above, in the 1st Division,'" and in that division an investigation, to extend over 
a period of at least two months, was begun." 

Whether or not the experiment was conducted is unknown. Certain it is 
that whatever the difficulties met in carrying it out, no record of such is discover- 
able; furthermore, no general use was made of this measure in the prevention 
of lice infestation in the American Expeditionary Forces. 

BATHING 

In considering the bathing facilities that were provided for the American 
Expeditionary Forces, it will be necessary to make mention of the laundering 
and the disihfestation of our soldiers' clothing, since, in the improvement of 
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plans for the prevention of louse infestation, bathing was but the first step 
in our ultimate process of disinfestation. However, details concerning the 
various methods of disinfestation will be given subsequent consideration; 
launch'ies have been described. (See p. 645.) 

BATTALION BATHS 

No comprehensive plans for providing bathing facilities for our combat 
troops in France were made until vSeptember, 1917. On the 4th of that month 
the chief surgeon, A. E. F., foreseeing the necessity of some such provisions 
prior to the advent of the coming winter, advised the chief quartermaster, 
A. E. F., that bathing facilities should be provided in the training areas used 
by our troops, the baths to be in suitable buildings or shelters and arranged so 
as to facilitate the exchange of soiled for clean clothing.'^ A few days later, 
General Headquarters, A. E. F., authorized the construction of a bathhouse 
for each battalion area.'^ This bathhouse was to measure approximately 26 
by 22 feet, and was to contain a dressing room, and a bathroom proper, with 
from 8 to 12 shower heads. Each room was to have a concrete floor. As it 
j)roved, this plan could not be realized; however, as substitutes, the Quarter- 
master Department acquired tluring the succeeding two or three months a 
nmnber of ])ortal)le bathing eciuipments, each comprising 1 heater, 1 tank, 
and 12 shower heads." These eciuipments were for issue, on reciuisition, at 
the rate of one for each battalion of combat troops, and, being portable, pos- 
sessed one advantage over the bathing facilities originally planned in that 
a battalion to which one was issued could move it from place to j)lace as 
exigencies of a given situation demanded. 

In the French Army, use had long been made of such a portable bath 
equipment, and upon its adoption by our Army it came to be known as the 
Frencli model of shower bath.'"' 

The F'rench model portable shower bath was made in several sizes, de- 
pendent u])on the number of its shower heads.'" As mentioned above, the 
unit we selected comprised 8 to 12 shower heads. Frequently, it was desig- 
nated the Ch. Blanc shower, from, the name of its designer. Its essential 
elements comprised a small reservoir, a heating stove, and the piping system; 
and since water normally was ailded to its reservoir by means of a hand pump 
there was no restriction as to place of establishment. In detail, its component 
parts, as shown in Figure 116, were as follows: A reservoir, on a tripod made 
of angle iron, whose elevation was about 8 feet; a water heater (operating on 
the water-jacket principle) on a small tripod within the base of the larger 
tripod: a pump to force water from a receptacle on the ground level, or 
from a stream, to the reservoir; piping to connect the reservoir and heater; 
and the heater and shower heads. 

After the bath had been assembled the reservoir was first filled. This 
filled the water jacket of the heater which the reservoir fed. A fire was then 
started in the stove, and within 10 or 15 minutes the water had reached a tem- 
perature of 40° or 42° C, at which the showers were ready for use. Under a 
proper balancing of the double maintenance of water supply from the reservoir, 
and a regular fire, the distribution of the water continued at the above tern- 
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perature. The regulation of the amount of fire in the heater necessitated the 
close attention of one man, whose function also was to watch the indicator of 
the reservoir which showed the level of water. An additional man was required 
to operate the water pump. 

Early in January, 1918, a further stej) was taken in perfecting thebathing 
facilities of our troops. Prior to that time the baths were available to the 
combat troops only in the trooj) areas; that is to say, when divisions left the 
training areas for service in the line, some through purpose or misimderstanding 
<lid not take the baths forward with them. This led to the promulgation from 
General Headquarters, A. E. F., of the following:'^ ''Organizations moving 
into the zone of the advance will take with them their j)ortable showers, to be 
installed in suitable shelters with the least i)ossible delay after arrival. En- 
tgneer troops, when available, should make the necessary installations." 
Then, too, it proved that, though the troops had baths available, in the absence 
of means for keejiing their clothing clean at the front, the baths were of no 
avail in the promotion of j)ersonal cleanliness. This condition prompted the 
chief surgeon, A. E. F., to address the commander in chief, A. E. F., on the 

subject, as follows: 

Headquarters, American Expeditionary Forces, 

Office of the Chief Surgeon, 

France, January 8, 1918. 
Memoranduin for: The commander in chief. 
Subject: Facilities for bathing and for laundry. 

1. The lack of those facilities for the use of our forces has been very embarrassing from 
almost the time of the first arrival of our troops and it has resulted in a deplorable lack of 
personal hygiene on the part of many of our men, for which they can not be blamed. Many 
of them are dirty and infested with lice, with no means at hand to correct these evils. This 
is particularly true of the 42d Division; not only are facilities wanting, but the scarcity 
of fuel oftentimes prevents the heating of water for bathing of hands and faces or for the 
washing of clothes. 

2. The question of providing facilities has been taken up witli the Quartermaster De- 
partment from time to time during the pa.st .six months and repeatedly recommended as 
urgently nece.s.sary. 

3. Means should be provided for bathing and for laundering, and the proper authorities 
notified that .steam disinfectors may h" obtained from the Quartermaster Department on 
requisition. The u.se of the latter would be but of transient service, however, unless the 
men are given some provisions permitting personal cleanliness. 

4. If it is possible to expedite in any way the providing of facilities to correct existing 
conditions, it is urged that it be done. 

• A. E. Bradley, 

Brig. Gen., N. A., Chief Surgeon. 

Meanwhile, the Quartermaster Department, A. E. F., was striving to 
devise ways and means that would permit the attainment of personal clean- 
liness, over and above that which the baths would permit. Accordingly, 
certain recommendations had been made by the chief cjuartermaster, A. E. F., 
to the commander in chief, A. E. F., which were adopted and announced as 
follows : 

Memorandum for: C. Q. M., A. E. F. January 6, 1918. 

Subject: Policy with reference to laundry work. 

1. The following recommendation has been approved by the C. in C, and is furnished 
for your information: 

(a) That laundry work be done for troops in the zone of the advance. 

(6) That such laundry work be done without charge to the soldier. 
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(c) That no attempt be made to return to the soldier the identical garment turned in 
by him for laundry. 

(d) That complete clean outfit of clothing be issued to front line troops after leaving the 
trenches and utilizing the bathing facilities authorized by G. O. 38, HAEF. 

(e) That no laundry work be done for troops not serving in the zone of the advance. 
2. Please prepare and submit draft of a general order to cover the matter. 

By order of the C. in C. 

J. A. Lo<iAN, Jr.. 

Chief, A. S. a. S. 
Copy for C. Q. M., L. of C. 

DIVISIONAL BATHS 

To carry out this policy and the instructions of General Orders, Xo. 13, 
which issued from General Headquarters, A. E. F., on January 21, 19 IS, the 
commander in chief directed the commanding general. Lines of Communi- 
cation, to provide increased bathing facilities for troops at the front as follows: 

General HEAoguARTERS, American Expeditionary Forces, 

January 25, 19 IS. 
From: C. in C, C. S., G. S. 

To: Commanding general, Line of Communications. 
Subject: Increased bathing facilities. 

1. It will be necessary for you to supply facilities on a larger scale than hitherto author- 
ized for bathing and issue of clean clothing to troops relieved from tours of duty in the 
trenches, in order to carry out instructions contained in memorandum from the C. in C. 
(A. S. G. S.), January 6, subject "Policy in reference to laundry work," and by G. O. No. L3, 
G. H. Q., A. E. F., 1917. 

2. The C. in C. has therefore approved the establishment of baths and clothing issue 
plants, as per plans attached, in numVjer not to exceed 5 for each division at the front, such 
bathing establishments to be utilized in accordance with outline of bath system, inclosed 
herewith. 

3. It will be understood that both plan of bathhouses and bathing system are to be 
utilized only so far as permitted by local conditions, distribution of troops in rest billets, 
and utilization of existing buildings to the fullest extent. 

4. The Q. M. Corps has been authorized to procure the necessary mechanical apparatus, 
consisting of boilers, water tanks, hose, and shower heads, and you should advise these head- 
quarters at the earliest date of the quantity of such equipment you will require. Pending 
procurement of this special apparatus, it is believed that the arrangements of showers shown 
on this plan will provide the most efficient utilization of the shower-bath apparatus now 
available. 

5. Your attention is also invited to the greatly increa.sed quantity of clothing over and 
above the established reserves of the divisional train, which will be necessary for issue to 
troops coming out of the front lines, and you will take immediate steps to have the necessary 
quantities available. 

By order of the C. in C. 

W. D. Connor, 
Colonel, General Staff, .V. A., Chief of Section. 

BATHHOUSES AND BATHING SYSTEM 

1. General. — The plan outlined is ideal and offered with the understanding that exist- 
ing buildings and facilities are to be utilized to the highest degree to obviate new con.struction. 

Bathing and clothing issue units, each to consist of 3 Adrian barracks, each approxi- 
mately 98 feet by 28 feet, utilized as (1) bathhouse; (2) clothing stock issvie room; (3) dressing 
room. Each such unit estimated to have a capacity of 2,200 men per 24 hours, operating 
continuously. Five units required for each division to bathe 11,000 men in 24 hours. 
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2. Explanatory notes on sketch plans. — (a) Bathhouse proper to bo equipped with 10 
benches, each 2J^ feet wide by 12 feet long, and with 4 shower heads, 3 hot and 1 cold, 
inclosed in a covered runway, 4 feet wide by 7 feet 6 inches high, with intervals between 
showers as shown, (b) Stock and issue room to be equijiped with counters and tills as shown, 
(c) Dressing room to have such number of benches as may be necessary, (d) Sorting room 
to be simply an open shed. 

3. Method of operation. — Soldiers coming from the trenches will bo marched into bath- 
hou.se by squads of 4, taking places on benclies, each one of which provides ample space for 
4 men. Squad No. 1 will be stripped and start bathing, followed at once by squads 2, 3, 
etc. Bathing to consist of one-half miruite in a preliminary hot shower, two minutes for 
soaping and scrubbing in space filled with steam from the shower, one-half mimite in second 
hot shower, two minutes for second soaping and final scrubbing, one-half minute in hot 
shower, one-half minute for rinsing in hot shower, and iiuick passage through cold shower. 
After the iJrocess is in operation, the men will emerge at intervals of one-half minute into the 
drying space, and after drying themselves will take such of their equipment as is not to go 
to the disinfector and laundry or to the salvage depot, and pa.ss into the issue house. From 
the time the first squad, stripped, starts for the bath until they pass into the is.sue room 
siiould 1)0 about 10 minutes and, as the succeeding squads will follow tliom at intervals of 
two minutes, it is obvious that, if squad No. 1, on leaving the bench, is immediately replaced 
with a new squad, the latter will have appro.ximately 20 minutes in wliich to get off their 
wet clothes and prepare to bathe. Once the process is in operation, 120 men per hour will 
pass in and out of the bathhouse, and if the time allowed for each process of the bath is 
checked with a watcli, it will be seen that very generous time for thorough bathing and 
scrubbing has been allowed. 

Passing to the issue room, the men will proceed around tlie room, drawing the prescribed 
articles of clothing as they go, the clothing being arranged by sizes in tills and a sufficient 
number of issue clerks being assigned to prevent congestion. From the issue room the men 
will pa.ss into the dre.ssing room, put on clean clothes, and proceed to rest billets. 

As soon as a squad leaves the bathhouse, their discarded clothing will be collected and 
passed through opening into an open-air .shed, where it will be sorted into (a) that needing 
serious repair; (6) that needing only minor repair and laimdry. Cla.ss (a) will be shipped 
to .salvage depot without further handling; class (6) passed to laundry. 

4. Equipment. — (a) For bathhouse and clothing i.ssue unit: One boiler, upright, quick- 
steaming type, lO-horsepowor, mounted on wheels for mobility; one steam pump, 1J4- 
horsoiJowcr, mounted witli boiler; one water tank, wooden, cylindrical, dimensions 6 feet 
by 4 feet, 500 gallons capacity; suction hose for drawing water; steam hose; lumber for 
sides and toj) of shower bath, for shelving in issue room and for benches; four shower heads; 
three Adrian barracks, 98 feet by 28 feet. 

5. Mechanical operation of shower baths. — Water is pumped into tank and steam jets 
led into bottom of same. Through steam hose, hot water from top of the tank is led to the 
hot showers and cold water from the bottom for cold shower. 

6. Capacity of issue room. — It is estimated that tills of the size shown on the plan, 
viz, 5 feet by 3 feet by 4 feet, will accommodate the following cjuantities of clothing: 

Breeches, wool (6 tills) 2,520 , Shoes, field (8 tills) 3,072 

Coats, service (12 tills) 2,688 Stockings, wool (4 tills) 6,720 

Drawers, winter (5 tills) 3,480 Undershirts, wool (4 tills) 3,840 

Shirts, flannel (Stills) 2,700 

Total, 44 tills, which leaves ample room for spreading out sizes for easy handling and 
for other articles that it may be necessary to carry. 

7. Personnel. — Believed necessary for operation 24 hours continuously. 

(a) For each bathing and issue unit : 18 bathhouse attendants; 24 issue clerks; 6 dressing- 
room attendants; 3 engineers; 6 .sorters for discarded clothing. Total per imit, 24-hour 
day, 57. 

The plan for bathhouses and the outline of bathing systems were for dis- 
tribution to quartermasters of division,"* to facilitate the inauguration of bath- 
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ing arrangements for troops going to tlie front, in so far as this was permitted 
by local conditions, by the distribution of troops in rest ])illets, and ])y the 
utilization of existing buildings to the fullest extent. The plan was not gen- 
erally utilized, for it must be remembered that our system, as described above, 
for bathing at the front was based on trench warfare; however, opportunity 
was afforded to a number of divisions to establish bathing plants })ased on 
this plan, notably the 3d, 6th, 26th, 42d, and 77th Divisions.'" 

OPERATIVE CONTROL OF BATHS 

On Fe])ruary 16, 1918, a table showing the distribution of staff duties in 
the American Expeditionary Forces was promulgated by General Head- 
quarters, A. E. F.-" Therein, laundries and baths and the disinfection of 
clothing were assigned to the Quartermaster Corps, A. E. F. The provision 
of original equipment and the installation of portable baths, however, were 
assigned to the Engineer Corps by General Orders, No. .32, G. H. Q.. A. E. F., 
February 18, 1918. Because of the lack of a definite understanding as to 
what department then was charged with the operation of the bathing plants 
at the front, the chief quartermaster, A. E. F., presented the situation in the 
following communication to the chief surgeon, A. E. F. The chief surgeons' 
indorsement thereto follows: 

414. 44-S American- Expeditionary Forces, 

Headquarters, Services of Supply, 
Office of the Chief Quartermaster, A. E. F., 

April 19, WIS. 
Memorandum for: Chief surgeon, A. E. F. 

1. Attention lias been called to the lack of any definite luiderstanding as to what depart- 
ment is charged with: (a) Operation of disinfecting machinery; (b) operation of bath es- 
tablishments authorized for troops at the front. It would appear desirable that this uncer- 
tainty be cleared up. 

2. Disinfecting machinery has been purchased in England by the Q. M. Corps on the 
request of the Medical Corps to the extent of 24 Thresh horse-drawn disinfectors and 20 
Foden-Thresh steam-i)ropelled disinfectors. This ai)])aratus has been or is being distributed 
under the direction of the Medical Corps. So far as is known the Thresh disinfectors are 
now being operated by Medical Corps personnel, and the Foden-Thresh by M. T. S. personnel. 

3. Inquiry was made of the chief surgeon on January 30 as to whether it was desired 
that the Q. M. Corps make further purcha.se of disinfecting apparatus, and reply was had 
that no definite answer could be made until advice was received from the I'nited States as 
to whether such machinery was being shipped. In the absence of any further information 
from the Medical Cor|)s, no further purchases have been made by the Q. M. Corps. 

4. Disinfecting apjiaratus in connection with hos])itals, either base, field, or evacuation, 
will naturalh- be operated by the Medical Corjjs personnel of the hos[)ital, while disinfecting 
machinery intended for the delousing of soldiers' clothing at the front will naturally be 
used in connection with troop baths and laundries, and as the operation of laundries is a 
Q. M. function, it would seem logical to have the other two related activities operated under 
the same officer and by the same unit. 

5. I'nder G. O., No. 32, G. H. Q., 1918, paragraph .5, provision and construction of baths 
are assigned to the Corps of Engineers, but inasmuch as G. O., No. 31, G. H. Q., 1918, assigns 
"laundries," "baths," and "disinfection of clothing" to the Q. M. Corps, it is to be i)resumed 
that the Q. M. Corps will have to supply the necessary per.sonnel to operate the baths when 
erected. 

6. It is therefore suggested, if agreeable to the Medical Corps, and approved by the C. 
in C, that — 

a. The procurement and operation of disinfecting apparatus in connection with hos- 
pitals be understood to be a function of the Medical Corps. 
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h. The procurement of disinfecting apparatus for the delousing of clothing apart from 
hospitals be understood to be a function of tlie Q. M. Corps, and that the distribution 
and operation of such machinery be a function of ttio Q. M. Corps. 

c. The supply of all laundry machinery, including that for hospitals, and the provision 
of the necessary personnel for its operation be understood to lie a function of the Q. M. Corps. 

d. The operation of baths, when provided and erected bj- the Corps of Engineers, as 
authorized, be understood to be a function of the Q. M. Corps. 

e. Inasmuch as all these activities have to do with the preservation and rehabilitation 
of clothing, they be incorporated as functions of the Salvage Service, organized under the 
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Fio. 117. — Suggested plan for bathing and clothing-issue rooms, K, E. F. 

Q. M. Corps, which service will have personnel available throughout the A. E. F. for the 
superintendence and operation of these activities in conjunction with these already assigned 
to it, and so avoid unnecessary duplication of effort. 

H. L. Rogers, 
Brigadier General, Q. M. C, Chief Quartermaster. 

[First indorsement] 

C. S., A. E. F., France, 22 April, 1918. 
To C. Q. M., A. E. F., S. O. S. 

1. Returned. It is most desirable that responsibility for disinfection, delousing, bath- 
ing, laundering, and the supply of clean and renovated clothing be definitely settled. 

There is no doubt whatever that upon the thoroughness with which these proceedings 
are carried out depends the general health of the A. E. F. and its freedom from many of the 
disabilities which otherwise will cause enormous loss of man power. 
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2. The Medical Department .should undertake all disinfection at its hospital.s and the 
delousing of the patients and their clothing. It can not, however, with its present facilities 
undertake to clean, renovate and press clothing. It is believed that this sliouhi be done by 
the Salvage Service in connection with the laundering which the Q. M. Corps proposes to 
operate at hospitals. 

3. Subject to the remarks in (2J the suggestions of the Chief Quartermaster are agreed to 
and heartily indorsed. 

W.'VLTKK D. McC.wv, 

Colonel, Medical Cori>ii, 
For, and in the absence of, Chief Hurgeoii. 

On April 20, 1918, the Quai-terniaster Corps, A. E. F., was charged with the 
provision of personnel (one sergeant and one private, first class) to operate each 
portable bathing unit,^' and on May 20, following, that corps was specifically 
charged with the operation of such units.^^ 

The following description, from the report of the surgeon of the 42d Division 
of the operation of divisional bathing facilities, during trench warfare, is typical 
of the arrangement made in accortlance with the plans outlined above.-'' 

BATHING AND DISINFESTATION, 42D DIVISION 

These plants were so placed that each man in the division was bathed, dis- 
infested, and given clean clothing at least once a week. This proved one of the 
most effective means of giving comfort to the men and maintaining their morale. 
Bathing soon became very popular and likewise reduced by a considerable per- 
centage the number of noneffectives, thus contributing greatly to the strength 
of the command. Skin diseases in the British Army had at one time produced 
nearly 90 per cent of their total noneffectives from disease. The great impor- 
tance of bodily cleanliness and consequent freedom from vermin can not be too 
strongly emphasized. Lousiness and scabies, with resulting inflammations and 
secondary infections of the skin, unless vigorously combated, produced a tre- 
mendous amount of ineffectiveness among troops subjected to conditions of 
modern warfare in the trenches. -This can be illustrated no better than by 
quoting from the experience of the British as summarized in the lectures of 
Major McNee and Captain Parkinson: 

'"Trench fever, scabies, inflammatory processes in the skin such as boils 
and furuncles (the pyodermias), etc., caused 90 per cent of all diseases in the 
British armies in France in the summer of 1917." (Major McNee.) "At 
the head of the diseases which actually cause loss of efficiency is scabies, and 
its frequent sequelae, impetigo, and ecthyma. Impetigo means a loss of 10 to 
12 days at the base, atid scabies means a loss of 50 per cent of a man's efficiency, 
from loss of sleep by itching and scratching. Nearly all cases of fever of 
unknown origin (F. l^. O.) are accompanied by lice. This F. U. O. is a serious 
cause of sick wastage among the English." (Captain Parkinson.) 

In the 42(1 Division, it soon became evident that the ordinary method 
(semimonthly inspection) was entirely inadequate in detecting skin disease, 
as is shown later. For many months, indeed throughout the winter, <luring 
most of which our troops were very uncomfortable, there was no ade(juate 
provision for bathing and absolutely.no provision, except for makeshift arrange- 
ments for delousing. As soon as this division took over a sector of its own. 
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vigorous steps were taken to insure cleanliness and to dolouse every man as 
soon as possible after his coming from the trenches. Portable French shower 
baths were procured in sufficient number to provide one to every battalion 
or approximate unit — in all 28 outfits were installed. This sufficed very 
well for ordinary bathing. It was necessary, however, to provide delousing 
stations in addition, as men would become infested with lice during their 
stay in the trenches and also in their billets, in spite of all care. It was decided 
therefore, to place a delousing station with each infantry brigade and one 
farther at the rear to serve such troops as might be in rest. The stations with 
each infantry brigade also served the artillery brigade, troops from which 
were sent to whichever station was most convenient. In order to secure the 
maximum results from our efforts, it was at once evident that troops must 
pass through the delousing stations by schedule. Through the splendid 
cooperation of the division and brigade commanders, this was secured, and 
organizations passed through the station every seven days. Organization 
commanders soon became enthusiastic about the work, as the beneficial results 
were in striking evidence, and there was little difficulty in having the schedule 
adhered to. At each bathhouse a sergeant of the Medical Department was 
stationed. These men had been instructed by a specialist in skin diseases, 
and their duty was to pass among the soldiers who w^ere bathing and to pay 
close attention to the condition of the skin. Any man having any sort of skin 
disease was immediately singled out by the sergeant, was placed to one side, 
and then sent direct to a special hospital for skin diseases. He did not return 
to his company. In order, however, that his company might know what 
liad become of him, a notice on a blank form was sent to the surgeon of his 
organization. The surgeon then collected his equipment and sent it to the 
skin h()s])ital for disinfection. A duplicate copy of the notification was kept 
at the baths, and a triplicate sent to the skin hospital, in order that arrivals 
could be checked in. 

Men were marched to the station, by company, with an officer always in 
attendance and in accordance with the schedule. The delousing station was 
made by cutting one wooden French barrack into halves and attaching each 
iialf at right angles to the end of a second similar barrack. Forty to eighty 
men were admitted at a time to the receiving room, where they undressed. 
Each man was furnished with a numbered bag for personal effects and a num- 
bered mesh bag. Into the mesh bag was placed all his under and outer clothing 
that would stand steam sterilizing, but he took with him into the bathroom 
his shoes, helmet, and bag of personal effects. The bag with his clothing was 
then passed through the window, leading to the platform, into a wheel con- 
tainer which, when filled, was rolled along the platform and into one com- 
partment of a Foden-Thresh sterilizer. The hair was clipped from the armpits 
and pubes of many of the men. Some objected to this and we did not abso- 
lutely compel them to submit to it, though it was a valuable means of destroying 
eggs that had been deposited. In the bathroom were 80 numbered compart- 
ments. Into these, men placed their shoes and other personal belongings 
that could not be subjected to steam, eaf-h according to his own number. 
Twenty shower heads, later increased to 32, were here provided, with plenty 
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of hot water, soap, and towels. Tliere the men remained, at first 30, and hiter, 

when it was found to be snfTicient, 20 minutes, until their clothinn; had been 

sterilized. A thorough hot shower bath was thus obtained. They then 

passed into the dressing room and were followed by 40 to 80 other men who 

had been undressing while the first lot were bathing. In the dressing room, 

each man passed to the serving window, presented his numbered ])ag and 

received his sterilized clothing, having, of course, brought with him from the 

bathroom his shoes and personal belongings. In the clothes room was kept 

a stock of clean underwear, socks, and outer clothing. For his dirty inider- 

wear and socks, he received clean undenvear and socks, and if his outer clothing 

made it necessary he was furnished with a new uniform. If a suit didn't fit, he 

simply handed it back and another size was given him. In case a man came 

who had no underwear, he was given a suit, but his company commander was 

notified, so that it could be charged against him, if it had been lost by neglect 

or carelessness. Every effort was made to make the men feel comfortable, 

and it was astonishing to see the effect. Dirty, lousy, tired men appeared at 

the plant, but clean men with clean underwear and socks and free from lice 

left tJie place with heads up and happy. 

In connection with each lai-ge delousing station (one behind each infantry 

brigade) a portable laundry was operated. This was sufficient to care for much 

more than was received from the station. Dirty clothes, after sterilization, 

were passed direct to the laundry, laundered, and returned to the clothes room 

the following day for reissue. Worn-out clothing was gathered together and 

sent to the salvage officer for replacement. The plan worked so successfully 

that socm all issues of clothing were made through the delousing stations. While 

nominally under the Quartermaster Department, in this division the delousing 

stations were constructed by the Engineers on plans submitted by the Medical 

Department and were conducted entirely by the Medical De])artment. 

Delousing is so intimately associated with disease prevention that it should be 

entirely in the hands of the Medical Department. Otherwise indifferent results 

will be obtained. Laundries should be run in close conjunction with the 

delousing stations, and to secure perfect coordination between the two should 

also be under control of the Medical Department. The delousing station that 

was located in the rear to serve troops in rest had a tlisinfestor of the ordinary 

Tiiresh type. This station cared for about 2,000 men. Soiled clothing after 

disinfestation was taken to a stationary laundry, located in the rear of the 

sector. 

METHOD OF BATHING, 26TH DIVISION 

The following description, from the report of the division surgeon, 26th 
Division, shows the method employed in that division of combining a large, 
central divisional bathing establishment with smaller, mobile units that were 
moved from place to place back of the line held by that division to make baths 
available to men to whom the central bath was not at the time accessible.^* 

It was difficult to accomplish delousing, even when a division was at rest; 
when it was distributed along a great battle line, changing acconhng to the 
military situation, with men moving from the front line to the rest billets, it was 
a very severe task indeed. While in the Toul sector, the 26th Division placed 
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the whole system of delousing under one officer, who was appointed an assistant 
sanitary inspector for the purpose. It should he rememhered that the division 
was doing many things at that time which it would not have done if there had 
been an organized corps or army back of it, or if the Services of Supply had been 
ready to perform all of its duties. A fixed delousing plant was established back 
of a central point, and two itinerant units were maintained to cover the flanks. 
The great central plant was given to the division by the Red Cross. It had 
ample water supply and 40 shower baths. After it was thoroughly t)rganized, 
it was capable of handling from a thousand to fifteen hundred men per day. 
The men were sent to the station by marching or in trucks. Noncommissioned 
officers were trained in the detection of skin diseases, and all soldiers so suffering 
were immediately sent to the hospital. The orthopedist found it a useful place 
to make inspections with reference to the fit of shoes and the condition of the 
feet of the men. Every man who came to the plant was given clean underwear 
and his outer clothing was disinfected by steam. Large supplies of clothing and 
shoes were maintained and distributed. All soiled clothing was classified and 
sent either to the corps laundry, which had begun operation at Nancy, or turned 
over to the Salvage Service, then beginning to operate. The itinerant delous- 
ing plants consisted of double boiler, locomotive disinfestors, and a 3-ton truck 
to carry clean clothing. They started from centers at Aulnois and Menil-la- 
Tour, back of each half of the line, and established themselves at any place where 
there were shower baths. Soiled (dothing resulting from visits of the itinerant 
disinfestors was handled, as was that at the central plants. Two field hospitals 
fortunately situated also maintained small delousing plants. Placing the whole 
system of bathing and disinfestation, together with the replacement of clothing 
for the division, under tlie control of one officer brought about a coordinated 
service and fine results. Even after other departments were given control or, 
rather, began to function in the front lines, the Medical Department still felt 
the weight of responsibility for failure and exercised its energy and interest 
through the assistant sanitary inspector who remained really, if not technically, 

in charge. 

BATHING IN OPEN WARFARE 

Except for troops held in reserve, bathing of the men of a division engaged 

in oj)en warfare was obviously impossible. The following descrij)tions, from 

reports of division surgeons, show typical experiences during open warfare. 

BATHING IN THE 3D DIVISION DURING THE MARXE OPERATION ^' 

French shower baths were secured a few weeks before leaving for the 
front, and were installed by the Engineers in the 3d Division. Two Foden- 
Thresh disinfestors were received the day before the division left the area for 
the Marne. A few cases of scabies occurred and were treated in hospital. 
An occasional case of louse infestation was found and deloused in the organiza- 
tion by ironing or boiling the clothing, and bathing. The men had been in 
the lines since July 1 with little opportunity to bathe or wash their underwear. 
By the middle of July many were complaining of being lousy. The solution 
of this difficult problem was fairly under way when the great battle came. 
Fifteen portable baths were secured from the American Red Cross and 12 
from the Quartermaster Corps. A bathhouse with 96 shower heads was 
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erected at Essises. Here, reserve battalions were brought and bathed and 
clean new underclothing was issued by the Quartermaster Corj)s. One Foden- 
Thresh disinfector was used to delouse the clothing that was turned in. The 
underclothing was sent to a Paris laundry, and returned in a few days. Efforts 
were made to secure a mobile laundry, but at that time mobile laundries were 
issued to hosj)itals only. A schedule could not be arranged, for day by day 
an attack l)y the enemy was exj)ected, thus j)reventing any systematic effort 
or any large number being bathed. Other plans were tried; wherever a port- 
able shower bath could be placed one was installed. Three being available, 
one was j)laced on a small stream near Courboin for battalions in reserve at 
that place and for the Engineers camped near by in the woods: two were 
placed at St. Eugene for the use of the 30th and 38th Infantry Regiments. 
Several comj)anics were bathed there. At the end of July the officer in charge 
of bathing and delousing made the following note in the monthly sanitary 
report for that month: 

The physical equipment of thi.s division for bathing and delousing the troops consists 
of one bathing center containing 6 portable showers, 8 heads each, established in an Adrian 
hut; 2 Foden-Thresh disinfestors, 1 at the bath, the other at the field hospital for scabies. 
A few more portable showers have been supplied to isolated groups that did not have access 
to the division bath. .\ personnel of 1 officer and 28 men operated the bathing center; 
even with this meager eciuipment, we have been able to keep the division fairly clean and we 
have thus far but little wastage from scabies or lice infestations. We have been able through 
the cooperation of all concerned to adjust the bathing to the movements of the division and 
keep the baths operating during the present operation. 

All the divisional units as they came out of the line were either marched 
to the baths or were transported in trucks, given hot baths, a change of cloth- 
ing, and their soiled clothing was deloused. 

The fact that it was possible to ])rovide bathing facilities during the 
Battle of the Manie is a matter of considerable interest. The e((uipment at 
hand was Cjiiite jjortable, consisting of French portable showers and one Foden- 
Thresh steam disinfector which moved under its own power. The showers 
and tentage were carried on trucks supplied from the ecjuipment of other 
organizations. Rajjid moves and lack of transportation for the baths residted 
in leaving behind the outfit after leaving the Gondrecourt area for the St. 
Mihiel operation. 

On the Marne the effectiveness of the bathing was much increased by 
issuing new clothing at the bath. With a small stock on hand with which to 
begin operations, it was possible to delouse and reissue most of the clothing 
turned in. In more permanent areas, the issue of clothing at the bathhouse 
was not necessary. It appeared, therefore, that a bathing and delousing unit 
with a compact portable equipment moving independently on its own trans- 
portation and in touch with the Quartermaster Department, so that the issue 
of clothing at the bath could be ([uickly instituted when necessary, could keep 
a division clean under practically all circumstances which might arise. The 
French type of portable shower bath was very useful, the Le Page l>bain 
variety being much superior to the Ch. Blanc, owing to its greater compactness 
and to the absence of an overhead tank. The Foden-Thresh disinfector is 
fairly effective but very heavy and difficult to move. 
40081°— 20t 64 
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OPEN WARFARE BATHING, 42D DIVISION "'' 

Following the rcliof of the division from the Baccarat sector, the various 
elements, withdrawing from the line, were concentrated in the Chatel-sur- 
Moselle area, wiience in a few days they departed by train for the environs of 
St. Germain-la-ville, preparatory to entering the Cliampagne. The division 
was moved into the Souin and Esperance sectors in support of the French. 
Here the limited ])athing facilities of the sector were turned over to the divi- 
sion and as many of the men as possible were permitted to bathe, but since they 
were constantly on the alert for the coming German offensive, no systematic 
process of bathing and delousing was possible. In tliis area, as a result of 
dugout life, there was some reinfestation with vermin, but immediate corrective 
measures were out of the question; for, with the enemy drive checked, the 
<livision was immediately withdrawn and entrained for the Aisne-Marne 
battlefield. 

Thrown into the line in the vicinity of Epieds, the whole division was 
actively engaged for eight days in pushing back the enemy's line. Here, from 
the billets antl shelters deserted by the retreating enemy, there was a wide- 
spread infestation with lice. As the various elements upon relief dropped 
back into reserve positions, systematic delousing for the time being was imprac- 
ticable because of the scarcity of water. However, as the division was to be 
witiidrawn in a few days to the La Fertesous-Jouarre area, a detachment of 
IKith Engineers was sent in advance to construct bathhouses at suitable 
j)oints along the Marne. Here were also stationed the disinfesting machines. 
During the short stay in this area, with the joint facilities afforded by the 
Marne River, the new constructed batlihouses and the Foden disinfectors, 
systematic delousing was begun, Bathing schedules were prepared by brigade 
commanders, and were rigidly followed under the supervision of officers, a 
special effort being made to obtain the greatest possible conservation of time. 
As a result of this procedure, when the division, at the end of three days, was 
ordered to entrain for the Bourmont area a large percentage of the infantry- 
men had been bathed and deloused. Tlie new area, which liad previously been 
used as a training center for American troops, was adequately provided with 
batliing facilities. These, in conjunction with the Foden machines, which had 
])roceeded overland from the Marne to join the division, made it possible to 
comj)lete the bathing and delousing of the entire division. 

From August 30 to September 14 the division was actively occupied with 
advance to the Toul sector and its participation in that engagement, which 
resulted in the reduction of the St. Miliiel salient. During this time obviously all 
bathing was out of the cpiestion, but during the succeeding Uj days, while the 
new front was being organized, those elements in reserve were provided with 
bathing facilities. German bathhouses at Essey, Pannes, LaMarche, Nonsard, 
and Bois de Nonsard were repaired and pressed into service, while a steam 
disinfector found at Nonsard was worked to the limit of its capacity-. While 
moving from the Essay-Pannes sector toward the Argonnc, a detachment of 
Engineers preceded the division to the Kecicourt area for the purpose of con- 
structing bathhouses and repairing such as previously had been in use by the 
French. As a result of these preparations, in the few dajs spent by the divi- 
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sion in this aroa, many of (he mon wore afforded tlic luxury of a hot siiowcr 
bath. Once in tlie Arpjonne-Meuse region and from then on up to the time of 
the signing of the ai'mistice — that is, from Octolier 6 to Noveml)er 10 — bathing 
was practically impossible, except for a short period wlien at Exermont a bath- 
liouse was available for the few elements of the command stationed in the im- 
mediate vicinity. Constant action, scarcity of water, and tlie devastiition of 
the surrounding country rendered futile the thought of any organizeil effort at 
bathing and delousing. 

IMPROVISED FACILITIES FOR BATHING 

In the absence of the prescribed equipment for bathing, or in the event 
that such equipment, though at hand, could not be utilized for one reason or 
another, improvised means of bathing fre([uently were resorted to by the 
combat divisions, A. E. F. Thus advantage was taken of near-by rivers or 
streams. Shower baths frequently were improvised from cans in the bottoms 
of which holes were punched to give the effect of shower heads. The surgeon, 1st 
Division, A. E. F., reported that in addition to the standard French, eight-head 
shower baths, various organizations of the tlivision also had improvised sliower 
baths, and in some instances batiitubs.-" On the wiiole, however, the use of 
bathtubs was exceptional. The surgeon, 5th Division, reported that while 
the division was on the front, bathhouses were extemporized by using small 
shacks or dugouts, and lieating water for the baths in boilers or galvanized-iron 
cans." In this cHvision improvised means for bathing had to be resorted to 
throughout the entire war. One method utilized successfully was the employ- 
ment of water sterilizing bags, filled with hot water and suspended overhead. 
Tomato cans with perforated bottoms were hung on the nozzles of the bag, a 
wire clip being attached to the plungers of the nozzles to permit the constant 

flow of water.-' 

iMOBILE BATHING PLANTS 

I'ntil the signing of the armistice, subsequent to which the activity of 
our combat troops was not wholly enforced by military necessity and their 
location was in consequence relatively stabilized, the work of providing facilities 
for the cleanliness of the troops and their clothes did not produce satisfactory 
results.-' Mucli hospitalization from skin infections, as well as loss of healtli 
from minor maladies secondary to infestation with vermin, had resulted; and 
at the time of the signing of the armistice in some organizations as many as 
90 per cent of our men were lous}-.^' 

Apart from the loss of physical fitness due to lice infestation and scabies, 
there w^as a great danger of the occurrence of typhus fever then imminent, 
because of the disintegration of the armies of the Central Powers whose delousing 
systems, until the armistice began, had proved for the allied armies a valuable 
barrier of protection against infection from the great eastern endemic centers 
of this disease.^' 

To provide an effective means for adequately keeping clean all of our 
combat troops, the chief surgeon, A. E. F., on November 1.5, 1918, recom- 
mended that the degassing service of the Chemical Warfare Service, A. E. F., 
which then had an efficient organization, and a trained personnel, l)e con- 
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verted in its entirety to the purpose of disinfesting the American Expeditionary 
Forces.^* This conversion was accomplished in accordance with General 
Orders, No. 216, G. H. Q., A. E. F., November 26, 1918. 

In perfecting its equipment for effectively neutralizing poisonous gasses 
with which our troops came in contact, the Chemical Warfare Service, A. E. F., 
had devised a mobile bathing apparatus.' This apparatus, designed by Col. 
Harry Ij. Gilchrist, M. C, was a(hnirably suitable for ordinary batliing. As 
described by its designer:* 

It consists of a 1 ,200-gallon water tank mounted on a 5-ton Pierce-Arrow truck, with 
all the necessary ajipliances for a warm shower bath. The water is heated l)y a highly 
efficient, instantaneous system attached to the rear of the truck frame. The gasoline 
burners, six in number, are cone-shaped, constructed in a circle, with a preheating burner 
in the center. The 7-gallon feed tank is attached to the left side of the truck frame. .V 




Fii;. int.— Mobile dogiKssiug apparatus convortftl lo hatliiny purposes 

centrifugal i)ump, belt driven from the flywheel of the truck motor, has three functions: 
(1) Filling the tank from any .stream or reservoir; (2) keeinng u]) a continued circulation 
of water through the heating system; (:?) maintaining the pressure for the baths. 

The standards, from which the shower heads are susiiended, are of the demountable 
type and during travel are fastened on the side of the truck on racks especially constructed 
for them. The .simplicity of construction facilitates the erection of the shower-bath e(|ui])- 
ment and p\itting it in operation in 1.5 minutes. Allowing each man :} gallons of water, 400 
men can be bathed with each tank of water. The baths, having a capacity of 24 men, can 
easily accomodate 300 men per hour. 

In operating these machines in the billeting areas some supplementary ec|uipment was 
required in which to house the shower baths. Two .50-foot hospital ward tents, sufficient 
lumber to construct a temporary platform for the .showers, and tarpaulins to cover the ground 
served to meet this demand. Besides, it was necessary to carry an adccpiate supply of gaso- 
line both for the motor and for the heating system. Except in extremely inclement weather 
this tentage and equipment, meager as it was, provided a sufficiently comfortable ))lace for 
men to dress, disrobe, and bathe. Two large coal stoves kept the tents comfortably heated 
in cold weather. 
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Tlic showers, occupying one-third of one of the tents, left sufficient space to accounnodate 
24 men, while 48 men were allotted to the remaining tent for dressing and disrobing. My 
this arrangement the showers were kept in constant operation, thus insuring the maximum 
capacity of the bathing machine. 

Work in the billeting areas showed that four men could properly operate this bathing 
outfit. These were distributed as follows: Two men to operate the burners and control the 
valves relating to the water supply, one man in charge of the showers, and one man to 
direct the men i)reparing for the bath. 




Fiii. 120.— Twenty-four showers operated by mobile bathing apparatus shown in Figure 119 

BATHING AT BASE HOSPITALS 

ON .ADMISSION 

In the base liospitals, A. E. F., to which patients from the front were 
evaeuated, liriiuentlv in trainU)ad k)ts, it was necessary, as a routine, since 
these sici< and wounded men were all potentially lousy, to bathe them and dis- 
infest their clothing before admitting them to wards for treatment. It was 
likewise essential that, because of the fact that patients were being handled, 
there should be as little delay as possible in this cleansing procedure. The 
practice in this regard in Base Hospital No. 56, A. E. F., may be taken as typical^ 
of practices in other base hospitals, A. E. F. In Base Hospital No. 56, A. E. F.,'» 
the bathhouse consisted essentially of three large rooms. In the first room was 
located the large boiler in which the water for the baths was heated. Here 
the ambulant patients went and undressed. Seats had been placed around the 
room, and a compartment of it had been walled off wherein was shelving for 
the temporary care of patients' private property. For each such bundle of 
private property receipts were given to patients concerned, a duplicate being 
fastened to the bag (usually a Red Cross bag) in which the property was kept. 
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In this waiting room, kept warm at all tiinos, patients to be bathed were dis- 
robed only as rapidly as others completed their baths, thence l)eing admitted 
to the next large room where they obtained a hot shower. Usually patients 
took their shoes with them. In the second room all patients were closely 
inspected by a medical officer at whose right hand stood an expert barber 
equipped with a No. 00 clipper capable of removing all excess hair u|)on a 
moment's notice. Here, also, was kept a stock of sulphur-ointment, kerosene, 
and 10 per cent mercurial ointment. From the bathroom proper ])atients 
passed to a third room, also well heated, where each was furnished a clean 
suit of pajamas. After placing their shoes on, each patient was now wrapped 
in a blanket and was conducted to a ward to which he |)reviously had been 




Fk;. \21. — Base hospital bathing plant 

assigned. Litter patients were taken to the bathroom, in which were placed 
eight specially constructed, troughlike tables, upon which they were placed, 
their clothes removed, and given a hot sponge bath. In certain instances, 
depending upon the physical condition of the patients and as indicated by the 
receiving officer of the hospital, litter patients were not sent to the baths but 
were admitted immediately to the wards.-* 

ROUTINE BATHS IN BASE HOSPITALS 

Scheduled baths were obtained in the base hospitals, unless interfered with 
temporarily by stress of work incident to the reception or evacuation of patients. 
And since the available number of shower heads as well as fuel and fre((uently 
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•wator was rostrictctl, it was nocossary that certain portions of the days of the 
week be set aside for the various classes of personnel at the hospitals; for ex- 
ample, the schedule maintained at Base Hospital N<i. 25. A. E. F., was as 
follows: ^0 Each patient and each enlisted man was re(juireil to have two baths 
a week. Two nights of the week were reserved for nurses on duty at the hospi- 
tal, and three nights for oflicuTS. 

DISINFESTATION OF CLOTHING AND BEDDING 
DLSIXFESTATIOX BY STEAM 

In tlie late summer of 1917, the chief surgeon, A. E. F., after due consider- 
ation, and in anticipation of the time wlien trench occupation by our troops 




Kic. 122.— Fo<lpn-Thrcsh disinfcctor 



would be an actual condition, decided to adopt the steam method for the dis- 
infestation of tiie clothing of combat divisions.'^ Such a method, perforce, had 
to be mobile, and cai)able of destroying in a wliolesale manner the lice and their 
nits in infested clothing; furthermore, it was highly desirable to adopt apparatus,, 
possessing these qualities, which were obtainable in Europe. 

The British War Office was having made, at the time under consideration, 
a large number of mobile steam disinfectors, which had given satisfactory 
service in the British Expeditionary Forces.'-' This apparatus, Thresh current- 
steam disinfector mounted on a Foden steam truck, was the one selected for 
use in tiie American Expeditionary Forces. The purchase in England of 20 of 
these was directed on September 7, 1917,^' the intention being to supply two 
of them to "each of the 10 divisions soon to be in training."'- 
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The principle of the disinfecting iipparatus (Unsigned by Doctor Tliresh of 
England was based upon experiments that he had made, showing that a current 
of steam passed through a machine removed the imprisoned air therein more 
quickly and more thoroughly than by any vacuum apparatus. To prevent any 
undue amount of condensation in the disinfecting chamber, the steam was raised 
to 212° F. by producing it under a few pounds of pressure. In practice it was 
necessary only to watch the outlet pipe for an exit of steam and so maintain 
this status; that is to say, a visible exliaust of steam for the time required for 
the destruction of lice and their nits. Usually this length of time varied from 
15 to 30 minutes, dependent upon the massive character of the material to be 
disinfested. Following this, the steam current was turned off and a current 




Fk;. 123.— FocU'li-Thrcsh disinfoctor. Apparatus opon 

of hot air was passed through the machines to effect the drying of the contents. 
The length of time it was necessary to carry on this process likewise varied 
according to the nature of the material being disinfected. For such things as 
clothing and blankets, when only lightly packed in the apparatus during dis- 
infestation, five minutes* exposure to the drying process was required. After 
this they were to be taken quickly from the disinfector, thoroughly exposed and 
shaken. They then were ready for use. 

The Foden-Thresh current-steam disinfector, as supplied to the British 
War Office, and as adopted for use by the American Expeditionary Forces in 
September, 1917,^' was mounted in duplicate chambers on a steam truck 
(Figs. 122 and 123). The steam for disinfecting was obtained from the boiler 
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which furnished the motive power of the truck. The dimensions of the inner 
or (hsinfecting chamber were 6 feet hmgth by 3 feet 7 inches diameter. The 
capacity of each chamber was 60 cubic feet; the capacity of the set, 120 cubic 
feet. One or both chambers could be used.'" 

In addition to the Fo(k>n-Thresh disinfectors for the combat divisions, it 
was necessary to obtain disinfectors for the hospitals planned for the American 
Expeditionary Forces. Since these hospital disinfectors were not required to 
possess the mobile qualities of the Foden-Thresh disinfectors, a simpler type 
was chosen.'*' This was the horse-drawn Thresh disinfector, which consisted 
of one disinfecting chamber, whose inner dimensions were 5 feet in length and 3 
feet in diameter, mounted on a cart frame. A furnace beneath the disinfecting 
chamber was used to generate the steam for disinfestation. Twenty-four of 
these ai)paratus were ordered from England in September, 1917, and were re- 
ceived in the following month and were distributed in the American Expedi- 
tionary Forces in accordance with the wishes of the chief surgeon, A. E. F.''^ 

The Foden-Thresh disinfectors which had been ordered from England in 
September, 1917, were delivered in January and February, 1918, and were 
distributed to troops in the zone of the army by the Motor Transport Service, 
A. E. F.''= 

Meanwhile, the Engineer Corps, A. E. F., whose department of forestry 
and construction was charged with the construction of our hospitals in the 
American Expeditionary Forces, had ordered 200 Thresh disinfectors of the 
stationary, furnace-heater type for installation in the Services of Supply.'^ 
This type of disinfector had the same capacity as that of the Thresh horse- 
drawn disinfector. The order for their purchase stipulated their delivery at 
the rate of 12 per week, beginning in June, 1918. 

In February, 1918, however, the only disinfectors in sight were the portable 
ap])aratus mentioned above. Since it was the understanding in the Quarter- 
master Department, A. E. F., at the time, that all disinfecting operations 
throughout the American Expeditionary Forces, except in the salvage depots, 
was to be under the direction of the Medical Department, A. E. F., no disin- 
fectors w(>re being purchased except on the re(iuest of the Medical Department.'^ 
With this in mind the (piestion of securing additional disinfectors was taken up 
with the Medical Department by the chief quartermaster, A. E. F., in Feb- 
ruary, but, because the Medical Department was awaiting information from 
the Surgeon General as to the obtainment of disinfectors from the United 
States, it was impossible for that department to estimate the number of dis- 
infectors it would be necessary to obtain abroad. Furthermore, a board of 
medical officers had been appointed on February 21, 1918, by the chief surgeon, 
A. E. F., to study the prevention of skin diseases in the American Expeditionary 
Forces.^'' Since lice infestation played such a prominent part in the causation 
of the skin diseases being considered by the board, much attention was being 
given by its members to the kinds of apparatus most adaptable to purposes of 
disinfestation. The recommendation of this board indicated that a hot-air 
disinfesting apparatus would be preferable to the employment of steam. More 
will be said on the subject of hot-air disinfestation under that heading later; 
the purpose of mentioning it now is to show that the board's recommendation 
that a hot-air apparatus be used was in part responsible for the delay in placing 
orders abroad, for the portable steam sterilizers.^'^ 
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Fir.. 124.— Horse-drawn Thresh disinrector 
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In the latter part of May, 1918, after the Quartermaster Corps, A. E. F., 
had been charged with furnishing the necessary apparatus for disinfestation, 
except in connection with hospitals, in the American Expeditionay Forces," 
steps were taken to obtain additional mobile sterilizers.'''' Twenty Foden- 
Thresh machines were asked for on May 27; 50 sterilizers (American Sterilizer 
Co.) were cabled for from the United States, on July 9, 1918; 96 sterilizers 
(American Sterilizer Co.) were ordered by cable on July 11.^° 

Tlie "American" Kinyoun-Francis portable steam disinfector consisted of 
a jacketed disinfector, 30 inches wide by 42 inches high by 80 inches long: a 
((-horsepower, submerged tube vertical boiler, a water storage tank; a complete 
set of firing tools and wrenches; running gear." 




Fic:. 12.1. — Statioiiiiry, furnace-heater type, Thresli ili-inir 



(.1 h:iso hdspital use, A. E. F. 



Tlie disinfector was provided and fitted with the "American" improved 
type vacuum formaldehyde-ammonia generators, consisting of two containers 
and one gas generating chamber, properly valved and connected with the 
disinfecting chamber. ^^ 

The car was of wTought-steel construction, basket type, mounted on roller 
wheels, and was furnished with track and truck supports necessary for opera- 
tion. The boiler was of the vertical submerged-tube type, 30 inches in diameter 
by ,5 feet S inches high. The smoke pipe was 13 inches in diameter, and was 
hinged for lowering when not in use. The boiler was secured to, and made 
self-contained with, the disinfector by heavy cast steel or malleable plates 
bolted to reinforcing saddles to support the T)oiler at the proper location. The 
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heavy cast-steel plates supporting the overhanging l)oiler to the disinfector 
also formed the riding support; at points of contact, heavy steel spiral springs 
were placed.'*' 

In July, 1918, 14 portable sterilizers (American Sterilizer Co.) were re- 
ceived in the American Expeditionary Forces. •''■^ These sterilizers, however, 
had been obtained by the Medical Department, A. E. F., and were for use in 
connection with mobile hospitals at the front.-'" Such delay was experienced in 
the manufacture of the other sterilizers ordered in the United States for the 
Quartermaster Department, A. E. F., that none of them became available for 
use with our combat divisions until during the armistice."" Delav likewise was 





' ^^^^^L___ __^| ^M H H 1 ' X. 1 


HBIp^I 









Fig. 126.— a battery of American sterilizers in operation at Camp Hospital No. 11, St. Nazaire 

experienced in England in the manufacture of the Foden-Thresh" disinfectors 
ordered therefrom in June, 1918, for the Quartermaster Corps, A. E. F.'*^ In 
consequence of the inability of the American Expeditionary Forces to secure 
suitable mobile disinfectors for the combat divisions, many of these divisions 
were supplied with the animal-drawn Thresh disinfector. 

On July 15, 1918, the distribution of disinfectors to combat divisions. 
A. E. F., was as follows:^' 



Division 



Kind 



1st.. 

2d... 
3d... 
4th-. 
5th.. 

28th. 



/Motornirawn. 

\Horse-drawn-. 
Motor-drawn, 

...do 

...do.. 

.--.do 

/....do 

\Horse-drawn.. 



Number 



Division 



28th- 
32d.. 

astb. 

42d.. 



77th. 



Kind 



Motor-drawn 

do- 

do--- 

/....do 

\Horse-drawn 

/...-do 

\French machine.. 



Number 

1 
2 

2 
1 
3 
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Subsequent to August 15, 1918, disinfectors were distributed to sectors 
rather than to divisions,"'* and they were not removed from the sectors unless 
the sector was not to be occupied by American troops following the departure 
of a division. 

Because of the inadequacy of steam-driven disinfectors for our combat 
troops, use had to be made of the horse-drawn type, even so late as the early 
part of November, 1918. The following memorandum, prepared by the chief 
ciuartermaster. First Army, A. E. F., reveals the number and type of portable 
disinfecting apparatus in the possession of that army on November 2, 1918, 
as well as the general scheme followed in preventing lice infestation, in so far 
as the washing or disinfestation of clothing is concerned: 




Fic. 127.— Aniericfin st<Tili/.r|-. shnwiiijj chanibcr 



Headquarters, First Army, 
Office of the Chief Quartermaster, 

November 2, 1918. 
Memorandum: For A. C. of S., G-4, First Army. 
Subject: Disinfectors and laundries in First Army area. 

1. Re your letter October 20 and memorandum October 24, above .subject, please be 
advised that the matter of disinfectors and laundries has been investigated, carefully studied, 
and the following scheme of operation is recommended: 
(a) Equipment on hand: 

7 steam-driven, double-drum, Foden-Thresh delousers. 
3 horse-drawn, single-drum, Foden-Thresh delousers. 
1 mobile laundry unit. United States. 
3J^ mobile laundry units, French. 
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Corps 


Town 


Delouser 


Laundry 


1st 


La Chalade. 


1 steam-driven 








do - 










Do. 




Chatel-Chehery 








Clermont... . 


. . do 




3d . 


Souhesme le Grande 




1 XT n i t e d 




.do 




States. 
?i French. 


5th 










Froidos__ 


1 horse-drawn 












P. W. E 


Souilly 


1 steam-driven _ . . 













(c) Location recommended: 



Corps 


Area 


Delousers | Laundry 


1st 


Vicinity of Les Islettes 


3 steam-driven i 2 French. 


3d . 






5th. ... 




! states. 




\3 horse-drawn.".:;:;:::;:::::::::;::;;;;:;; I'-^ ^'"'"<^^- 

1 







(d) Additional equipment required: As additional equipment is received it will be dis- 
tributed as reciuired. 

(e) Equipment allowance: In order to insure efficient service, it is estimated that each 
refitting area should be equipped with — 

6 steam-driven, double-drum delousers. 

6 portable laundries, double units. 

12 storage tents. 

75 shower heads and 1 barrack. 
CO Operation: This office has taken steps to provide a quartermaster for each refitting 
area to have immediate control and operation, under direction of this office, of disinfectors 
and laundries in each area. Lieutenant Gilmore, on duty in this office, has been designated 
as the officer in immediate charge of disinfectors and laundries in the I'^irst Army .\rea, and 
will supervise the operation of this equipment in the refitting and staging areas. 

Clothing and blankets to completely reclothe a division will be furnished at the .same 
time on call of division quartermaster, or will be delivered on the spot where the tiivision is 
to be deloused, if the "Necessary motor trucks are furnished by G-4 in sufficient lime." 

2. Copy of detailed report from officer in charge of disinfectors and laundries in this 
office inclosed herewith. 

3. It is here to be stated that until additional disinfectors are received in sufficient 
number, the bulk discarded clothing will necessarily have to be shipped back to the S. O. S. 
as salvage. 

George Luberoff, 
Lieut. Col., Q. M. Corps, C. Q. M. 

Aside from the fact that the capacity of the horee-drawn disinfootor was 
less than half that of the Foden-Thresh disinfector, there were other features 
about it which made it unsuitable for the use of troops at the front. The 
surgeon of the 1st Division, A. E. F., reported, after three and one-half months' 
experience with horse-drawn disinfectors in that division, that tliese disinfectors 
were only fairly efficient, even when very carefully manipulated, but altogether 
inefficient when such was not the case.*" Since three hours were required before 
sufficient steam could be generated for disinfestation purposes, there was a great 
tendency for attendants to start operating the machine before a disinfesting 
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temperature had been reached. In the absence of coal, and because of the 
frequent necessity to use green wood, the maintenance of a disinfesting tem- 
perature proved to be difficult. When wood was used, great (juantities of it 
were recjuired. Though the a[)paratus was portable, it was cumbersome, and 
not well-adapted to moving from place to place; consec{uentlv', when the units 
of a division were distributed among 30 or more towns, as was the case in the 
1st Division, A. E. F., in February, 1918, few horse-drawn disinfectors could be 
made to serve with difficulty the dispersed units, even wlien their lice infesta- 
tion was no greater than 25 per cent.^" 

Table 53. — Particulars regarding the working capacity, time requirements, fuel needs, etc., of 

Thresh disinfectors. " 



Thresh 


Thresh 


(horse- 


(station- 


drawnl 


ary) 


35 


50 


(') 


■"S 


212 


218 


50 


80 


15 


28 


30 


40 


20 


30 


60 


60 



Foden- 
Thresh 



Capacity {cubic feet) 

Steam pressure (atmospheric, or pounds) , 

Temperature (° F.) attained (approximate) 

Fuel required to start machine, in pounds coaK, 

Fuel re(iuire<i per hour, coal 

Number of blankets i>er load - 

Number of kits (excluding overcoats) per load 

Time required to load, disinfest, dry, and unload, in minutes. 



213 
110 
70 
»80 
»35 



" Source of information: Circular (undated) on combating lousiness, issued by the chief, bathing and delousing 
division, Q. M. C, A.. E. F. 
* Each chamber. 
' .\tmospheric. 
-* Pounds. 

Tablk 54. — Charges for American portable disinfector ' 



Item 



Overcoats 

Breeches, woolen 

Blouses, woolen 

Shirts, woolen 

I'ndershirts, woolen. 



Number 



50 
110 
110 
125 
125 



Weight, 
pounds 



3.50 
220 
386 
1.56 
125 



Item 



Drawers, woolen . . 
Blankets, woolen.. 
Stockings, woolen . 

Leggings 

Caps, overseas 



Number Weight, 
Number p„u„^ 



125 
70 
400 
300 
400 



1.W 
385 
100 
100 
100 



" Source of information; Circular (undated) on combating lousiness; issued by the chief, bathing and delousing divi- 
sion, Q. M. C, A. E. F. 

It is believed that sufficient has been given under the consideration of 
laundries and baths above to indicate the part which steam disinfectors played 
in the plan for lice disinfestation of our combat troops. It will be recalled that 
this plan, as evolved, included bathing facilities, a laundry, and disinfestation 
apparatus, so combined that, when functioning properh*, a given organization 
re(|uiring disinfestation was bathed, and while bathing, the underclothing of 
its members was being laundered, and the outer clothing, disinfested. 

The following letter and its inclosure show the measures adopted in the 
1st Division, A. E. F., for disinfestation: 

Office Division Quarter-Master, 
1st Division, American Expeditionary Forces, 

France, June 12, 1918. 
From: Capt. Seymour Hadaway, Q. M. R. C. 
To: Chief of Salvage Service, 6. C. Q. M., S. O. S., A. P. O. 717. 
Subject: Laundries, di.sinfectors, and bath.s of the 1st Division. 

1. Under authority of S. O. 88, paragraph 84, June 8, 1918, Capt. Seymour Hadaway, 
reported to headquarters, 1st Division, June 11, 1918. 



IX THE AMERICAN EXPEDITIONARY FORCES 1025 

2. Laundries. — The laundries operating in tlie area of tlie 1st Division are two portable 
French laundries of the Genest-Herebcr type. They are both located near field hospitals, 
one of which is the gas hospital. The laundries are at the 25resent time caring for all laundry 
work of four field hospitals in the area; in addition are laundering all of the gassed clotliing, 
and in the last two weeks have laundered and reissued to troops 1,000 undergarments. 

The gassed clothing is first soaked in a solution of Javelle water, then laundered in the 
usual way and, afterwards, disinfected. 

The capacity of each of the laundry units varies from 1,000 to 1,400 garments i)cr day, 
including undergarments, gassed outer garments, sheets, etc. 

3. Disinfectors. — There are two Foden disinfcctors in the area of the 1st Division, 
operating in connection with the above named laundries. Here all goods passing through the 
laundries, with the exception of hospital material, are sterilized. In addition, the clothing 
of men after bathing is being sterilized. 

In the delousing operation, the sterlizer is worked in conjunction with a bath. The 
troops take all of their clothing off, including their blankets, wrap it up in a loose bundle 
with the belt strap, and this is then placed in the disinfector. While the clothes are being 
disinfected, the troops are bathing and are ready for the clothes when they come out sterilized, 
after a period of 45 minutes. By this method 50 men can be handled per hour. 

A change has been made in the operation of the disinfector, which cuts down the time 
of drj'ing from 20 to 5 minutes. The clothes come out practically dry and, after a few 
shakings in the air, can Ije put on without discomfort. 

4. Baths. — -At the present time, with the exception of those operating with the dis- 
infectors, the baths are under the direction of the regimental commanders. The baths in use 
vary with the materials at hand; some of the regulation baths are supplied by the Engineers, 
while others are galvanized iron buckets from which sponge baths are taken. 

According to information obtained from Lieutenant Buswell, it is felt that the three 
operations could be more closely combined to advantage. If heavier wheels were placed on 
the portable laundries, they could be used as trailers of the disinfector and be carried around 
from jjoint to point, as is neces.sary. The limiting factor of the laundry is the washer machine, 
and the limiting factor of the troop bath and disinfector is the disinfector itself. If the 
bath attachment could be taken along with the disinfector, it could move from point to 
point and disinfect the clothing of 500 men in a 10-hour day. 

The 10 ljy 14 foot tent used in connection with the troop bath has proved very satis- 
factory, and it is felt that in the winter time this tj-pe of tent could be heated by a stove, 
and give perfect satisfaction. 

On the whole, the laundry, delousing and disinfecting facilities are very satisfactory in 
the area of the 1st Division. The laundries, beside the work of the hospitals, have been 
washing underclothing and reissuing them to troops, thus saving that underclothing being 
sent to the salvage dei)ot and there reissued. 

The following reports are submitted for your information: 

Sey.mour Hadaway, 

Captain Q. M. R. C. 

OPERATION OF DELOUSING MACHINE 

Instructions to organizations: 

1. The delousing machine will be in and ready to receive clothes for disinfection 

at o'clock . A schedule should be prepared in accordance with the following 

information, so that the machine may be operated continuously, 10 or more hours i)er day. 

2. The delousing consists of: 

(o) Steaming the clothing and blankets with live steam. 

(6) Rubbing the hairy parts of the body thoroughly with gasoline, and then bathing 
with warm water and soap. 

3. Procedure: The machine is composed of two chambers, each of which will di.sinfect 
the clothing of 23 men at one charge. The time required is from 50 minutes to 1 hour. 
It is therefore suggested that the following procedure be followed: 

(a) Forty-six men in double column under the command of a commissioned officer report 
to the machine at the specified time with their clothing done up in bundles as directed below. 

40081°— 26t 65 
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(6) The two files pass their biindles to the men packing the respective chambers. 

(c) The men proceed with the gasoHiie rvilj and bath. 

(d) When the sergeant in eliarge of the macliine reports that the disinfection is complete, 
the men are lined up in inverse order to that in which they reported and receive their cloth- 
ing from the machine. This insures each man receiving his own bundle or that of the man 
next him. 

(e) The next group should be ready to proceed. 

4. Making up bundles: Lice are not killed in a thick, tightly-rolled bundle. The 
clothing and blankets must be made into a long, loose bundle with the underclothing outside. 

If the overcoats are disinfected they must be put in the chamber separately. If the men 
have more than one blanket, two bundles must be made. If the overcoats and extra V)lankets 
are to be treated the number of men handled at a time must be proportionately decreased. 

5. The machine carries its own fuel, the gasoline for disinfecting the bodies of the 
patients, and a crew of two men for operating engine and valves. 

6. Your organization should provide: (a) Eight hundred gallons of water per 10 hours 
for the machine, unless the machine can be so placed as to draw its own water. 

(b) A detail of four men to handle the clothing at the machine and one man from the 
Medical Department to i.ssue gasoline. These men to report to the sergeant in charge of 
machine. 

(e) Suitable facilities for taking a sponge bath. 

Note. — The men should be instructed to open their bundles and spread out their cloth- 
ing within 30 seconds of the time they come out of the chamber. This insures complete 
drying and airing. If these instructions are followed the clothing will be dry and may be 
put on at once. 

This process does not wash the clothes, but it does freshen them to a marked extent by 
driving off body odors. 

IMPROVISED METHODS OF DISINFESTATION BY STEAM 

On occasions when the standard types of steam disinfectors were not 
available to our troops overseas, improvised methods were adopted for the 
utilization of steam for the disinfestation of clothing. These adopted methods 
were the Serbian barrel, or modifications of it.' 

The Serbian barrel is a large barrel, usually 60 gallons capacity, the bottom 
of which is perforated with a number of augur holes, while the top is removed 
and replaced by a weighted fiat lid.'" To each end of the barrel is attached a 
sandbag collar, to prevent the escape of steam, which enters the barrel from a 
boiler upon which it rests. One essential to the successful operation of the barrel 
is that steam must be generated rapidly enough to fill the barrel in 40 seconds. 

When steam was available, as at hospitals, the Serbian barrel could be used 
with much more satisfactory results. Here, the steam could be admitted at the 
top of the barrel, forcing the air through an outlet at the bottom, thus eliminat- 
ing air spaces and avoiding condensation. Such an improvement on the 
Serbian barrel was used at Mobile Hospital No. 39, A. E. F. It is described as 

follows : 

Mobile Hospital No. 39, 
American Expeditionary Forces. 
From: Commanding oflficer. 

To: Chief surgeon, G. H. Q., A. E. F. (through chief surgeon, advance section). 
Subject: Delousing apparatus. 

1. Transmitted herewith is a sketch of an improvised delousing apparatus under con- 
struction at this station. The sterilizing truck has a steam exhaust connected with the 
ejector on the horizontal autoclave, which can be utilized for the purpose of delousing if the 
quality of material to be handled is not too heavy. An ordinary wine cask is utilized as 
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a steam chamber; is provided with an inlot near the top and an outlet at tlic bottom to empty 
the chamber of air and also to void the water of condensation. Arovmd the rim of tlie barrel 
is a felt or cloth facing to give a steam-tight closure. The lid of the barrel is provided with 
hooks on which the clothes can be separated and hung and lowered into the steam chamber. 
After this lid is in place, a slight amount of positive pressure can be obtained by weighting the 
lid with heavy stones or providing a type of clamp something like a trunk hasp. 

2. Tills type of delouser was employed by the undersigned in 1915 with great success, 
where a series of these barrels were connected with a high-pressure steam boiler, serving the 
sterilizing room and used when the latter was not employed for the surgical service. At that 
time it proved efficient in killing both lice and eggs. It is forwarded with the idea that it 
might be of service not only for other organizations of this type, but also for any hospital or 
post provided with a steam generator of sufficient capacity. 

(Signed) Joseph M. Flint, Major, M. R. C. 

The division surgeon, 80th Division, reported satisfactory results from the 
use, in a number of organizations of that division, of a steam box, the construc- 
tion of which was based on the Serbian barreL A description of the steam box 
is as follows :" 

A hole, 3 feet square, is excavated to the approximate depth of 3 feet. At 
what may be termed the front, an inclined approach to the bottom of the 
excavation is made to facilitate the control of the fire which is to be laid there. 
A galvanized-iron can is now so suspended in the center of the excavation, by 
means of iron bars passing through the handles of the can, that the top of the 
can is level with the surface of the ground. Over this is placed the disinfesting 
chamber, which is double-walled and made of wood. The outer wall is 4 feet 
square, the inner, 3>^ feet square. The space thus left between tlie inner and 
outer walls has a hole in its center to coincide with the top of the galvanized- 
iron can. The inner sides of the inner walls and the uj)per surface of the bottom, 
except for the center hole, are lined with tar ])aj)er, which is covered with sheet 
iron. At the four corners of the inner box small blocks are placed about 4 inches 
from the upper surface. These blocks are for the suspension of a rack, com- 
l)rising a wooden frame, made of 2 by 4-inch lumber, and wires wliich extend 
from side to side at intervals of about 1 inch. 

To provide a draft for the fire, a section of stove pipe is placed in an inclined 
hole, leading from the bottom of the excavation, at its back. A tightly fitting 
top is provided to inclose the disinfesting chamber. 

After steam is being generated from water wliich has been placed in the 
galvanized-iron can, articles of clothing to be deloused are suspended from tlie 
wires of the rack, which is then placed in the steam-proof box. 

The division surgeon, 80th Division, A. E. F., reported that tlie use of tliis 
disinfestor in the 80th Division, A. E. F., over a period of three months showed 
a complete destruction of lice and their nits after an exposure of 20 minutes. 
The capacity of the box was about 450 blankets a day or about 200 uniforms. 
After being take from the box and exposed for a few moments, the clothing was 
completely dry and was ready for immediate use.*^ 

HOT-AIR DISINFESTATION 

The first serious effort to have adopted generally in the American Expedi- 
tionary Forces the employment of dry heat for disinfestation purposes was made 
by a board of medical officers which had been appointed in tlie American 
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Expeditionary Forces in February, 1918, with the view to studying the preven- 
tion of skin diseases in our overseas forces. On the question of disinfestation 
this board reported as follows : " 

While there is a considerable number of different methods by which lice, nits, and the 
parasites of scabies can be destroyed, the general consensus of opinion is that for larse-scale 
disinfestation, such as that necessary in the Army, heat is to be preferred to fumigation, 
immersion, or other chemical methods. Heat may be applied as steam or as dry heat, and 
it seems likely that it will be necessary to make use of both of these forms of heat, adopting 
the method to the conditions and the locality. 

Steam is being applied in the Britisli Army in the form of (a) movable autoclave lorries, 
such as the Foden-Thresh and the hor.se-drawn Thresh autoclaves, in which live steam is 
employed with little or no pressure; (b) the large stationary autoclave of the Manlove-Elliott 
type, in which steam under pressure is to be used; (c) the wooden cell with a steam-pipe 
system. 

Dry heat is being employed (in the British Army) chiefly by means of the so-called 

Jacobs hot-air chamber. 

In deciding whether for a given purpose steam or hot air should be employed, many fac- 
tors must be taken into consideration. We know from recent, careful c.vperiments that both 
lice and nits are destroved by 60° C. (140° F.) applied for one-half liour, without the presence 
of moisture, and since this temperature (and indeed considerably higher temperatures) can 
be used on fabrics of all kinds and leather, this would seem to be the ideal for Army purposes. 
The Jacobs chamber, then, has the advantage of harmlessness to fabrics and leather, speed, 
and simplicity. ' It is economical as regards fuel, and avoids the necessity for subsequent 
drying of clothes. Its disadvantages as at present in use are lack of mobility, the need of 
great accuracy in construction, and the necessity for great care of supervision while in oper- 
ation. We believe, however, that for many locations the advantages of this method are so 
decided that its disadvantages are relatively negligible. The chamber, of standard size, 
is said to cost about $500, if made of materials available at the front. We believe that it 
would be possible to develop one which could easily be taken down and set up in another place, 
and perhaps it would even be possible to construct one in the form of a van, which could be 
moved from place to place. At any rate we would request authorization to experiment in 
this direction. 



PROPOSED ORGANIZATION 

We may graphically represent a scheme for an eventual system of disinfestation, as 
follows: It s-hould be remarked, however, that this plan is intended to be tentative, since 
we anticipate changes which will be enforced by experience gained during its development 
and bv military necessities pointed out to us by those conversant with such matters. How- 
ever, the essential principles of this scheme may be maintained in spite of a considerable 
amount of change in the details of its organization. We would suggest that the problem 
be attacked, as indicated above, along two lines: (1) Immediate steps for the disinfestation 
of troops at the front, and (2) the more gradual development of a more effective system. 

For immediate measure we suggest that wherever American troops go into the line 
suitable locations be promptly selected in the lines of support for the installation of the 
small Charles Blanc, or similar showers, the locations being selected in buildings available 
in the billeting area in order to avoid any unnecessary transportation of material or new 

construction. 

Similar arrangements of a somewhat more extensive nature we suggest should be made 
in the reserve area, and that here the construction of a divisional delousing chamber of the 
Jacobs tvpe be immediately begun in connection with the divisional baths. The baths 
should be constructed first, and Foden-Thresh lorry used in disinfestation while the hot-air 
chamber is being constructed. 
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It is suggested that tliese proposed measures to be immediately begun serve as a guide 
to the more permanent establishments to be organized both at the front and in the areas of 
the rear, the capacity and detailed construction of subsequent stations being left open for 
the present to be determined by the experience gained by our troops in this preliminary 
work. 

***** * * 

We furthermore request that authorization be granted for experiments on the construc- 
tion of hot-air disinfestation chambers or steam-driven lorries, sev' eral suggestions for which 
the present board has to make and which, if successful, would represent the solution of an 
extremely important and difficult phase of the problem. 

JACOBS HOT-AIR DISINFESTOR 

A description of the Jacobs hot-air disinfestor, as given by its designer is 
as follows : " 

Suggested scheme for working. — Two delousing chambers with bathhouses, as per plan, 
should be built in each divisional area. These should have a permanent staff to obviate the 
necessity of new personnel having to learn the working of the scheme and at the same time 
ensuring continuity of work. A workable size is one capable of deloiising the kits of 80 men 
per hour. The scheme is meant to include blankets, greatcoats, khaki, and underclothes. 
Only by this means will the treatment be rendered effective. 

The time taken to disinfect the kits of 40 men is half an hour, allowing five minutes for 
loading and five minutes for unloading the chamber. Therefore each batch of clothing is 
suljjected to a temperature not lower than 60° C. for 20 minutes. 

With two such bathhouses, a division at full strength may be disinfected once a fort- 
night. For example: 

Strength of division, approximately 20,000. 
Rate of bathing, once in 14 days. 
Number of men passed through per day, 1,440. 
Number of men passed through per hour, 160. 
Ticket system for bathhouse. — ^Man enters Vjathhouse, undresses, and hands all his 
clothing (except his boots, which he places in a pigeonhole provided) to the attendant, who 
hands bather a colored disk representing the articles handed over and to be exchanged. 
Attendant then hangs all clothing on numbered hooks of sliding racks. The bather then 
places the disk in his boots, together with any other personal belongings in the pigeonhole 
which bears a similar number to that on the rack of the chamber. He then bathes, removes 
his boots from the pigeonhole, and hands liis underclothing disk into the clean-clothing store. 
Clean underclothing is given in exchange. He puts this on and waits in dressing room until 
his khaki is ready, which he receives from the attendant in exchange for the numbered disk. 
Construction of delousing chamber. — The chamber has been designed so that it may be 
built entirely from material available under active service conditions. The structure is of 
4-inch by 2-inch timber, lined with corrugated iron, sheet iron, or Uralite sheeting, and 
rough boarded on the outside, the space between being filled with sawdust. The floor is 
cemented to facilitate cleansing. The runners for the racks are angle-iron pickets suspended 
from the ceiling by 2-inch by J-g-inch wrought-iron straps. The racks are 2 inches by 2 
inches side rails and 2 inches by 1 inch cross battens, with S-inch wire nails driven through 
the battens and bent up for hooks. Small 2-inch iron wheels, a local purchase costing 2d., 
are fitted to make easy running. 

Hints on working the chamber. — 1. Do notattempttoload the chamber unless the tempera- 
ture is standing between 71° and 75° C. to allow for drop in temperature when first loading 
a quantit.v of cold articles. For example: 

Method I. Temperature standing at 71° C, on charging with racks full, drops 11° C. = 
60° C. Twenty minutes for treatment, during which time temperature is raised nearly 
3° C. 

Method II. It is much better to cliarge the chamber with a full rack each five minutes 
continuouslj'. Very slight alteration in temperature is then noticeable. 
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2. Doors must be opened and closed quickly. This is applicable to botli methods. 

3. Stoking: To obtain best results about 4-inch depth of fire should be kept evenly over 
the grate area, and new fuel should always be placed in front of tlie door on the dead plate 
and pushed forward after it is well alight. 

4. Flues should be bruslied every seven days. 

5. The temperature can easily be regulated by adjusting the two dampers on the flues 
leading to the main chimney stack. 

6. Under wet conditions: Wlien disinfecting wet articles they must first be dried. \ 
thoroughly saturated greatcoat may take two hours to dry; i. e., two and one-half hours in 
the chamber. 

7. A delousing chamber must not l)e confused witli a drying room, as the ventilating 
system (without mechanical means) is entirely different. 

8. Furnace: The furnace should be of cast-iron having a heating surface of 1 square foot 
to each 100 cubic feet of space to be heated, exclusive of flue pipes. 

9. The flue pipes from the furnace should start with one 6-foot length of 6-inch diameter 
cast-iron piping, the remainder being ordinary 6-inch sheet-iron pipe. 

10. The main stack to be 9 inches diameter. 

11. The radiant heat from the furnace can be better diffused bj' placing a perforated 
sheet of iron over the stove, leaving a 3-inch space all around. 

12. Ventilation: Unless efficient means of circulating the air and so causing a uniform 
temperature throughout the chamber exists, a stratified condition obtains in which the heat 
is too low to kill at the lower levels and needlessly high at the top (Bacot). 

In a chamber erected and experimented with, it was found that the higher temperature 
favored the lower levels of the chamber owing to the fresh-air inlet coming in at the bottom, 
warmed, and the outlet ducts also taken from a low level. The fresh-air inlet is delivered 
into the chamber from both sides of the fire box and passing along underneath the combustion 
chamber to the center of the room and carried up 15 inches above the floor level. 

The ventilating ducts are taken up, one at each corner, in the cavity of the walls and 
thence across the roof to the main shaft starting 7 inches above floor level. 

The main shaft is constructed from 2 inch by 1 inch battens, braced, and the outside 
covered with tarred felt. The whole is suitably stayed with iron wire to the superstructure. 

The minimum size of fresh-air inlet duct (due allowance to be made for shrinkage and 
ill-fitting doors) and outlet shaft should be of equal area; i, e., 1 square foot for every 500 cubic 
feet of space in the chamber when empty. The outlet shaft should be at least twice the 
height of the chamber; e. g., a chamber 6 feet 6 inches high would recjuire a shaft 13 feet high. 

13. Labor required for working the chamber is 4 men. Bathhouse personnel would be 
extra. 

On March 14, 1918, the chief surgeon, A. E. F., recommended to the 
commander in chief, A. E. F., the erection of a stationary disinfcstor, under 
the direction of the chief engineer, A. E. F., on the area then occupied by our 
1st Division: experimentation by the chief engineers, with tlie view to develop- 
ing a portable hot-air disinfestor for operation in connection with our bathing 
establishments for combat troops. His stated reason for preferring hot-air 
disinfestation was the possibility of destroying lice and nits, by using this 
means, at a relatively low temperature (140° F.) and within a reasonable 
length of time (one-half hour), without harming in any way fabrics, leather, 
and metals. In addition, articles could be delivered from the disinfestor dry 
and ready for use.''^ 

Because of the lack of materials and pressure of other work which the 
department of construction and forestry of the Engineer Department, A. E. F., 
had in hand, it was impracticable for that department to undertake the con- 
struction of disinfestors.^* Then, too, the purchase of 200 stationary Thresh 
disinfestors had been ordered, the intention being to install them in the base 
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Fig. 131.— Jacobs' suggested plan for bathing and dry-air disinlestation 
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hospitals of the American Expeditionary Forces, thus releasing many niobile 
disinfcstors for use with combat divisions.*"' For these reasons, the reconi- 
mendation of the chief surgeon, A. E. F., was disapproved;^' and though hot- 
air disinfestors subsequently were utilized, the use of steam for disinfestation 
was not given up in the general plan of preventing lice infestation in the 
American Expeditionary Forces. 

CANADIAN HOT-AIR DISINFESTOR 

It was not until after the armistice had begun, when a greater amount of 
time and attention could be given the cjuestion of disinfestation, that hot-air 
disinfestors were used to any extent. A type extensively used was the so-called 
Canadian hot-air disinfestor, designed by Maj. H. Orr, Canadian Army Medical 
Corps.' The details of this means of disinfestation by hot air may readily be 
seen by reference to the plan for its construction (Fig. 133) which was furnished 
to organizations by the officer in charge of bathing and delousing, A. E. F.' 
The features which permitted its successful operation were the supply of air for 
combustion in the heaters and for the circulation of air within the disinfesting 
chamber to insure an eveness of temperature throughout. 

GILCHRIST PORTABLE DRY-AIR DISINFESTOR 

A portable dry-air disinfestor was designed by Col. H. L. Gilchrist, M. C, 
for use in connection with the mobile bathing apparatus (also designed by 
Colonel Gilchrist for emplojmient in the Chemical Warfare Service, A. E. F., 
and described above under "Bathing") that was used largely in the billeting 
areas of the American Expeditionary Forces.* 

Gilchrist's portable dry-air disinfestor consisted of a sheet-iron, asbestos- 
lined chamber, measuring 6 feet by 14 feet by 6 feet. Within the chamber 
were 34 crossbeams, each fitted with 14 hooks, upon which the men's clothing 
and equipment were to be hung. Heat was supplied by means of two gasoline 
blowtorches, located on a standard at the side of the chamber, and was con- 
veyed to the bottom of the chamber through an L-shaped, sheet-iron pipe, 
thus making it possible to maintain a temperature of from 210° to 220° F.* 

Tha disinfesting chamber was mounted on a 3-ton Packard chassis. Its 
capacity was adecjuate to disinfest the clothing and equipment of 17 men 
every 45 minutes.* 

HOT-AIR DISINFESTORS AT EMBARKATION CAMPS 

When plans were drawn for the disinfestation plants of the embarkation 
camps of the American Expeditionary Forces, it was intended that hot air 
would be the means employed for the disinfestation of clothing and bedding. 
Such means were established at the American Embarkation Center, Le Mans, 
France, and at the base ports of Base Sections Nos. 1, 2, and 5.* The hot-air 
disinfestors were integral parts of bathing and delousing plants, especially 
erected. The plans for these plants called for a building 175 feet long by 85 
feet wide, comprising a main building and two wings." The main portion of 
tlie building, measuring 85 feet in length and 50 feet in width, contained the 
bathing, medical examination, and clean-clothing departments. The wings, 
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125 feet long and 32 1^ feet wide, extended to one side in a parallel manner 
from the main building, thus leaving a space of 20 feet between them. Each 
wing was divided into 10 compartments, each compartment having a designating 
letter, from A to J, and containing seats laterally arranged for the accommoda- 
tion of 16 men. One wing was to be used for undressing; the other for dressing. 
Along the outer side of each wing, and connecting with each compartment, was 
a passageway 5 feet wide. On the floor of each compartment was a Decauville 
(narrow-gauge, portable) track, extending from the undressing wing to the 
dressing wing, and through the hot-air disinfestor which occupied the space 
between the two wings. This track guided the clothes rack from the undressing 
compartment to the disinfesting chamber, thence to the dressing compartment. 
Each rack was 7 feet long and 3 feet wide, and was divided into sections so 
numbered as to coincide with the numbered seats of the coin])artments to which 
it pertained. The sections were provided with hooks on which to hang clothing 
and equipment. 

The exterior dimensions of the disinfestor w^ere 120 feet in length, 15 feet 
in width, and 7 feet in height. It was divided into three chambers, the interior 
dimensions of that at either end being 37 by 13 by 7 feet, whereas the middle 
chamber measured 45 feet in length. Thus the middle chamber was suffi- 
ciently large to house four racks, leaving three for each of the other chambers. 
Double doors, each 33^ feet in width, afforded entrance to the disinfestor for 
each rack from the undressing compartments and, likewise, exit to the dressing 
compartments. 

To secure insulation, the walls of the disinfestor were constructed of two 
layers of corrugated iron, between which sand was placed; the ceiling was 
covered with cinder packing.' 

The original scheme was to heat the disinfestor by means of gasoline heaters, 
four of which, each consisting of five burners, were placed in a pit sunk in the 
floor of each disinfesting chamber.* Air was conducted to the burners from 
without. Being heated it rose into the chambers, thus tending to create 
approximately the same degree of temperature at both their upper and lower 
levels. 

Heating the disinfesting chambers by means of gasoline proved impractical, 
and its use was soon discontinued.' In January, 1919, observations were made 
on the effectiveness of the disinfesting plant, constructed at the American 
Embarkation Center, Le Mans, in accordance with the plans outlined above." 
Two racks were loaded, one with the complete equipment of 8 men, and one 
with complete equipment of 16 men. On either rack were placed metal equip- 
ment (except steel helmets), blankets, shelter tent halves, and bed sacks. On 
closing the chamber, its temperature rose from 35° C. to 60° C. within 2 minutes, 
as indicated on the two thermometers used, one being placed at the uppermost 
level and one at the floor level. The temperature steadily rose to 70° C. 
during the next 10 minutes, and was maintained between that point and 78° C. 
for 25 minutes from the time at which 60° was registered. The racks were 
then withdrawn from the disinfesting chamber, and a reading was made of 
thermometers which had been hung in the center of the clothing of each rack. 
This reading showed 45° C, the assumption being that there had been a drop 
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of 5° or 10° before the reading had been made. An examination of the clothing 
on the rack containing eight men's equipment showed hving hce. These Hce 
were foiuid on a shirt wliich had been suspended at the outer edge of the rack 
where conditions presumably were most favorable to an exposure to a lethal 
temperature. These lice had in all probability protected themselves by 
crowding beneath a layer of cloth of the shirt, since several dead lice showing 
definitely the effect of high temperature, as indicated by their shriveled appear- 
ance, were found on the outer portion of the same shirt. 

This experience, similar in its character to conditions met at the base ports, 
A. E. F.,'"' indicated that the failure of this type of disinfestation plant was not 




Clothing rack, after removal from disinfestation chamber 



due to the lack of heat in the disinfestating chamber, for a temperature higher 
than that necessary to kill lice and nits was readily attained.^ The failure was 
due, however, to the fact that a lethal temperature was not attained, in the 
specified time (one-half hour) , within the folds of woolen garments.''" To have 
made hot air a successful means of disinfestation in these plants would have 
necessitated either a longer exposure of the garments within the chambers, or 
so opening up and spreading out the garments as to make all surfaces outside 
surfaces. Since time was a measure of such importance, to have adopted either 
of the means suggested would have materially slowed the rate of flow of troops 
through the disinfestation process, and consequently their embarkation for the 
United States.*" 

40081°— 26t 60 
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At the American Embarkation Center, Le Mans, and at Brest, steam dis- 
infestation replaced hot-air (hsinfestation. However, hot-air disinfestation 
continued to be practiced at the ports of Base Sections Nos. 1 and 2.* 

The following account shows how the disinfestation plant at Bordeaux was 
converted from a gasoline-heated plant to one whose heat was supplied by means 
of steam-heated pipes, and how the disinfestation process was thereafter success- 
fully operated:^' 

THE THERMAL EQUIPMKNT OF THE DISINFESTATION PLANT, EMBARKATION CAMP, BASE SEC- 
TION NO. 2, A. E. F. 

The tliermal equipment of the disinfestation plant consists of: (a) A boiler with pumps, 
tanks, and apparatus comi)lete; (b) Steam transmission pipes from boiler plant to the ovens, 
and (c) the delousing ovens and steam heaters. 

The boiler is a 125-horsepower Houston Stanwood & Gamble stationary locomotive-type 
boiler equipped with a 2-inch Worthington, double-action feed-water pump. The boiler is 
ca.sed in wire netting and asbestos paste and is apparently operating at one-half capacity. 
One hundred and twenty pounds steam pressure has been found to give the most .satisfactory 
results, as this pressure effects a just balance between the temperature desired in the ovens, 
the area of the heaters and their distance from the plant. 

The equipment of the delouser has been divided into three ovens: Oven No. 1, into which 
racks A, B, and C run; oven No. 2, into which racks D, E, F, and G run; and oven No. 3, which 
takes racks H, I, and J. Ovens Nos. 1 and 3 are of the same size, but oven No. 2 is consider- 
ably larger. Oven No. 1 is 13 by 37 by 7 feet in dimensions, containing 3,367 cubic feet of 
air, weighing 200 pounds at this point, w"hich is practically sea level. In order to raise this 
volume of air from the mean, average, local temperature to a temperature of 106° C., an 
expenditure of 4,185 B. T. U.'s is necessary. Now as these ovens are not perfectly air-tight, 
and as in the operation of the plant it is necessary to open the doors several times per hour, 
it has been found advisable to ])rovide in this oven three heaters, each consisting of 64 lengths 
of 1-inch l)ipe, 13 feet long, arranged with 180° return bends, 8 pipes in a tier and 8 tiers high, 
the total having a radiating surface of 277 square feet, or the three heaters in the oven having 
a total surface of 831 square feet. It has been found from tests that this style of heater will 
radiate approximately 200 B. T. U.'s per square foot of surface at a steam pressure of 120 
pounds per hour, and at this rate this surface is sufficient to maintain a temperature of 106° C. 
in the oven, with the oven changing volume 40 times per hour, which, experience has proven, 
about compensates for the opening of the doors and the superficial radiation of the oven walls 
and surfaces. 

Oven No. 2 is of 13 by 45 by 7 feet in dimensions, containing 4,459 cubic feet of air, weigh- 
ing 323 pounds, and nece.ssitates an expenditure of 6,827 B. T. U.'s to raise the temperature of 
the air volume to 106° C. For this oven four heaters have Ijcen provided, having a total 
radiating surface of 1,108 square feet, which provides equally sati.sfactory results. 

Thus for the successful operation of the i)lant an expenditure of approximately 600,000 
B. T. U.'s per hour is necessary, and figuring ordinary coal at from 10,000 to 12,000 B. T. U.'.s 
per pound, and the boiler efficiency at normal, an expenditure of about 200 pounds of coal 
per hour. 

The radiating surface provided in each chamber varies from 1 square foot to 3.3 cubic 
feet of chamber volume in the case of the chamber nearest the boiler, to 4 square feet of radia- 
tion in the large chamber, to 4.4 cubic feet in the chamber most distant from the boiler. The 
heaters are at fault inasmuch as no plans were made for its installation in the original con- 
struction, and it was placed in position and in quantity, where experience demanded it, and 
where room was available. 

One of the most important features of a heating installation such as this is to provide 
adequate drainage for the condensed steam in the heaters. For this purpose it is recommended 
that in future constructions the entire building be located on a slope of at least 1 per cent, as 
this will then allow of laying the heater pipes parallel with the floor, and at the same time 
assure adequate drainage from the heaters to the steam trap. This is a matter of prime 
importance if even temperatures are to be maintained in the oven. 
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In the present installation the heating surface of the boiler is approximately one and 
seven-tenths times the radiation surface of the ovens exclusive of the pipes connecting 
boiler and radiators. However, the boiler is at present not working at capacity, and in future 
installations of this sort it is suggested that the boiler heating surface be one-half that of the 
radiation surface. For this purpose, a recommendation of 1 square foot of surface of the 
heatings to 3.6 cubic feet of oven contents is made. 

The installation of the pre.sent heating chamber is not good, inasmuch as the chamber 
consists of corrugated-iron sides filled with sand, which is not a good insulator and allows of 
considerable loss of heat. In the event that hollow tile, brick, or concrete construction is 
not available, I would suggest that the delousing chamber itself be made entirely of wood, 
two thicknesses of tongued-and-grooved, ship-lap being fastened to each side of the joists, 
the.se double coatings to have roofing or building paper inserted between them. As a means 
of fire protection, the introduction of live steam into the chamber would not be con.sidered 
sufficient for an entirely wood construction, and for this purpose fire protection should be 
supplemented by automatic extinguishers. This could readily be connected to the tank used 
for water running to the bathroom, and with a proper installation of these automatic sprinklers 
the danger from conflagration would be negligible. 

After the final construction of the plant, and after several months of progressive opera- 
tion, during which time the system of gasoline was dropped and that of steam adopted, and 
all other minor changes that experience proved necessary were made, this office was con- 
fronted with its last problem: Hot-air rises. Hence after continued tests it was found that 
while the ovens registered 106° to 110° C. 3 feet from the ceiling, the temperature on the 
floor registered 60° to 70° C. So it was deemed advisable to provide some .system within the 
ovens themselves to raise the temperature of the floor layer of air. This was accomplished 
by the use of four and one-fifteenth-horsepower electric fans, of the ty|)e found in any home 
in the United States, in each oven. 

The temperature of the ovens being well above the melting point of all insulations used 
in the construction of motors, it was impossible to place the fans intact within the oven 
chambers, as the motors would immediately "burn out." Hence the fans were detached 
from the motors and a shaft extension made of sufficient length to reach through the walls 
of the oven and allow the fans to operate within the ovens, while the motors operated without. 

As the fan.s were 12 inches in diameter, a 12-inch sheet metal l)ii)e was built for the fans 
to turn in. The metal pipe was L-shaped, with the fans turning in the short leg of the L, 
which lay on the floor, and with the upper end of the L terminating 6 inches from the ceiling 
of the oven. Thus, as the fans turned, the hot air was drawn down from the ceiling and laid 
on the floor. Tests with a thermometer thereafter proved the temperature on the floor to be 
90° C which was satisfactory. 

The fans operated in a 12-inch pipe, moving the air at a rate of a])i)roximately 200 feet 
per minute; or 160 cubic feet per minute. The four fans therefore had a total capacity of 640 
cubic feet of air per minute; and as the contents of the oven was 2,457 cubic feet, these fans 
completely rotated the air every four minutes, or caused a complete cycle of circulation 
15 times per hour. 

DISINFESTING A DIVISION IN THE INTERMEDIATE SECTION 

The following account of the means that were adopted in the 85th Division, 
American Expeditionary Forces, when it had moved back from the vicinity of 
Toul to the Le Mans area preparatory to returning to the United States, is 
enlightening as indicating sources of lice infestation, as well as showing what 
can be accomplished in the way of disinfestation by the use of improvised 
measures : " 

The problem of bathing and delousing a division in the intermediate section is not a 
difficult one. In the billeting area a crude shower bath can be very easily constructed out 
of bacon cans suspended by ropes or wires. A Serbian barrel may be made from an iron 
kettle and a galvanized-iron can or an old wine barrel. But with casual troops the problem 
is much more difficult. Many of these men had lost their sense of military discipline, and the 
statement made by many of them that they had not been inspected for weeks nor been in a 
position to either bathe or change their clothing would seem to be borne out by their condition. 
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When the 85th Division left the Toul area, an inspection showed tliat tlic men of the 
division were free from lice. When they were inspected in the Le Mans area about 40 
infested men were found. In determining the reason for the appearance of these eases, the 
following questions were considered: (1) Were inspections sufficiently rigid? (2) Was our 
delousing efficient? (3) Were the men infested from cars used en route? (4) Was there 
some spread of the infestation by the crowding of men in box cars for this journey? While 
it is possible that the previous inspections and delousing had been inadequate, it seems 
probable that they became infested during the journey. 

With the receipt of about 12,000 casuals b.v the division late in January, 1919, it was 
found that over 50 per cent of them were infested with body lice. In some detachments 
received, 90 per cent were found infested. A careful inquiry was made as to the possible 
source of their infestation and the following was ascertained : A great many of the men were 
hospital evacuations, and they stated that at the hospitals they were bathed and their clothing 
was delouscd. They were sure they left the hospital without body lice. Subsequently, 
they passed through forwarding camps, at which places they were issued salvaged clothing. 
They state that they were rarely inspected and that the delousing, when it was done, con- 
sisted of a bath and a change of underclothing without a sterilization of outer clothing or of 
blankets. 

We were confronted witli a large problem, that of rapidly and properly delousing these 
men and their clothing. This area, which had originally been laid out as a regimental area, 
now had to be expanded to a divisional area covering over 30 towns. The five bath units 
which we found installed for regimental purposes were totallj' inadequate for a divisional 
problem. We then secured all available bath units, which were 10 in number, making a 
total of 15 in the area, and we were required to exercise our ingenuity in supplying baths for 
the remainder of these towns. This was accomplished by the use of bacon cans, in the bottom 
of which a few holes were punched, and these tins were suspended by wires to serve as shower 
heads. With a French kettle to heat the water, this arrangement makes an excellent shower 
bath. 

There was considerable delay in securing new underwear for these men, for transporta- 
tion was extremely difficult to obtain. It is absolutely essential in the handling of casuals 
to have new underclothing for distribution, as most of the clothing in their possession is in 
deplorable condition and not fit for reissue. There were some cases in which the men were 
absolutely without underclothing. 

In each town in the area one or more Serbian barrels were constructed; besides these, 
gasoline was used, and the .seams of clothing was ironed with hot flatirons. In Conlie, seven 
Serbian barrels were built. Here, between the dates of January 24 and February 4, 1919, a 
total of 2,203 men were bathed and deloused. After reducing the number of infested cases 
to about 1 per cent, the plan was adopted of delousing all billet mates of each man who was 
found to be infested. This low percentage was reached on February 15, 1919, with the use 
of only the above crude methods. At about this time three portable steam sterlizers were 
received. These were distributed in the area, sanitary men being put on duty with them. 
When one of these machines reached a town a schedule was made out and every man in the 
town was given a bath, and all his clothing, including overcoat, bed sack, and blankets were 
put through the sterilizer. In spite of rigid inspections and the immediate delousing of all 
men f(nuid infested, we found that we were slow in freeing all the men. The reasons for 
the.se few remaining cases of infestation we believe to be the following: (1) At first the failure 
to sterlize identification tags and tape, wrist-watch bands, money, money belts, etc., or 
articles of clothing like a privately owned serge suit or an extra sweater. (2) Infested 
billets. While it is claimed by most textbooks that billets are not liable to infestation, we 
are convinced that when men are sleeping in haymows and in billets which are not capable 
of being policed it is very probable that lice do wander far enough from the human body to 
lay their eggs on the hay or straw of the billet. This is further borne out by the communiea- 
bilitj- of the infestation; i. e., if a body louse does not wander farther from its host than to 
his outer clothing, there would not be nearly so great a di.s.semination of lice in armies. One 
of the great problems in the prevention of the transmission of lice from man to man is to 
prevent the huddling of men together for the purpose of increasing bodily warmth. Even 
with a stove, the poor condition of many of these billets precludes the possibility of adequate 
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heating in freezing weather, and owing to the rapid expansion of tliis area the supply of 
stoves to every billet promptly was impossible. (3) Salvaged clothing is a very probable 
source of infestation. This clothing may have been passed through a sterlizer, liut often- 
times the heat is insufficient or is not maintained long enough to destroy all eggs. This 
applies equally well to Red Cross sweaters, pajamas, etc. (4) Association with civilians. 
The American soldier is very prone to fondle the French children, and it is usually the dirty 
and lousy child of the street who climbs about the good-natured soldier. (5) Insufficient 
sterlization in our own delousers. It is easily possible that in a rudely constructed Serl)ian 
barrel, especially when many cases were to be handled, that all eggs were not killed. (6) 
Inaccurate and careless inspections. There is always a tendency if inspections are held 
daily that some carelessness will develop in getting all men present for inspections and in 
making the inspections sufficiently thorough. An infested man not found and deloused is a 
good focus for the spread of lice to other men. 

To eliminate, if possible, this small number of remaining cases, the following jjrecautions 
were taken: (1) The sterilization of everything belonging to a man except his shoes and his 
slicker; burning the straw from his bed sack and sterilizing the bed sack. (2) Thorongh 
police of billets and the delousing of all billet mates of a man found infested. (3) The steri- 
lization of all clothing before issuing it to the soldier. (4) Discouraging the fondling of 
French children. (5) Using the greatest care that clothing be exposed to live steam for at 
least 20 minutes in a Serbian barrel. (6) Repeated delousing; i. e., having men return at 
intervals of two days for three or four delousings. (7) More minute inspections with shirts 
turned wrong side out over the arms extended upwards. Insisting that men on duty getting 
supplies, driving trucks and ambulances, etc., report for inspections. (8) It was insisted that 
the noncommissioned officers in charge of each billet enforce existing regulations that men 
not only slept head to feet but that each man slept alone under his own blankets. As a 
result of the above ineasures the percentage of infested men fell to the point that at the final 
inspection by the Embarkation Center authorities extremely few infested men were found 
in the entire division. 

BATHING AND DELOUSING DIVISION DURING THE ARMISTICE » 

Inasmuch as the work pertaining to bathing and delousing the American 
Expeditionary Forces during the armistice was assigned to the Quartermaster 
Corps, A. E. F., all activities pertaining to this work were carried on through 
that department; however, a large percentage of the personnel performing the 
work belonged to the Medical Department. 

The subject of bathing and delousing was closely associated with that of 
the "demustardization" of men subjected to the fumes of mustard gas. The 
Chemical Warfare Service, through its medical director, had perfected a thorough 
organization for administering hot baths to men at the front who had been 
subjected to the fumes of mustard gas; and in view of the fact that this organi- 
zation would no longer function after the signing of the armistice, it was recom- 
mended by the chief surgeon, A. E. F., by the chief quartermaster, and by the 
chief of the Chemical Warfare Service, that this organization be transferred to 
the Quartermaster Corps, A. E. F., for the purpose of bathing and delousing 
the infested men. This project was approved by the commander in chief, 
A. E. F., and as a result the entire organization was assigned to the Quarter- 
master Corps. The transfer took place November 25, 1918, and the medical 
director of the Chemical Warfare Service, A. E. F., was placed in charge of all 
activities pertaining to the work. 

• Taken from Delousing the American Army in France, by Col. H. L. OUcbrist, M. C, The MilUart Surteon, 
Washington, D. C, 1920, xlvii. No. 2, 129. 
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ESTABLISHMENT OF THE BATHING AND DELOUSING DIVISION 

The bathing and delousing division, A. E. F., was established in compHance 
with the following memorandum : 

November 21, 1918. 
From: Cominaiiding General, S. O. S. 
To: C. in C. 
Subject: Delousing and bathing. 

1 . The health of the troops largely depends upon the completeness with which delousing 
and bathing is done, especially during the coming period of diminished activity and relatively 
permanent station. 

2. Up to the present, the work of providing facilities for the cleanliness of the men's 
clothes and bodies has not produced satisfactory results. Much hospitilization from skin 
infections with vermin has resulted. In some organizations as many as 90 per cent of the 
command are lousy. 

3. Apart from the loss of physical fitness due to lice infestation and scabies, there is the 
danger of typhus fever which is now imminent. This results from the disintegration of the 
armies of the Central Powers, whose delousing systems have up to the present time been a 
valuable barrier of protection for the allied armies against infection from the great eastern 
endemic centers of this disease. Winter is the season of typhus fever and of trench fever, 
both transmitted by the louse. Scabies is always more prevalent in winter. 

4. The Chemical Warfare Service has developed, under the direction of its Medical 
Director, Col. H. L. Gilchrist, a degassing service, with an efficient organization and trained 
personnel. This service could be most efficiently applied to the work of delousing. 

5. It is recommended, therefore, that the attached draft of a general order be published, 
detailing Col. H. L. Gilchrist to this duty, under the direction of the chief quartermaster. 
The chief quartermaster, the chief surgeon, and the chief of the Chemical Warfare Service 
are in accord with this action. 

6. It is requested that such instructions be issued to the armies as will enable Colonel 
Gilchrist to carry on this work, and that copies of such instructions be furnished him. 

J. G. Harbord, 
Major General, U. S. Army, Commanding. 

In compliance with the above recommendation the following general order 
was issued : 

General Orders, No. 216. G. H. Q., American Expeditionary Forces, 

France, November S, 1918. 

II 

1. The health of the troops depends largely upon the completeness with which delousing 
and bathing is done, especialh' during the coming period of diminished activity and relatively 
permanent stations. 

2. To provide for the carrying on of this important work, Col. H. L. Gilchrist, Medical 
Corps, is hereby detailed for duty, under the chief quartermaster, and placed in charge of 
all activities with reference to the delousing of armies. 

3. The eciuipment and personnel of the degassing service is attached to the Quarter- 
master Corps. This equipment and personnel, together with that now in operation under 
the Salvage Service, will be placed at the dispo.sal of Colonel Gilchrist for this work. 

4. Such part of section 7, G. O., No. 144, these headquarters, and all orders and instruc- 
tions heretofore i.ssued which conflict with the above are rescinded. 

By command of General Pershing. 

James W. McAndrews, 

Chief of Staff. 
Official: 

Robert C. Davis, Adjutant General. 
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Pursuant to the above general order, the degassing service, consisting of 
the following personnel, was transferred from the Medical Department, A. E. F., 
to the Quartermaster Corps, A. E. F., in connection with this work: Com- 
missioned, colonels, Medical Corps, 1; majors. Medical Corps, 7; captains, 
Medical Corps, 27; first lieutenants. Medical Corps, 4; first lieutenants, 
Sanitary Corps, 5; second lieutenants. Sanitary Corps, 15; total commissioru»d, 
59. Enlisted, sergeants, first class. Medical Department, 5; sergeants, Medical 
Department, 12; corporals. Medical Department, 3; cooks, Medical Depart- 
ment, 3; privates, first class, Medical Department, 13; privates, Medical 
Department, 178; total enlisted, 214. Grand total personnel, 273. 

ORGANIZATION, BATHING AND DELOUSING DIVISION 

The central office of the bathing an,d delousing division maintained direct 
communication with each subdivision. This was considered most essential 
in that it furnished a means by which the chief of the bathing and delousing 
division could keep in personal touch with all activities connected with the 
work. By means of this arrangement the transfer of bathing and delousing 
personnel and equipment from one division to another was readily accomplished. 

Trained officers, in the majority of cases medical officers, designated as 
supervisors of bathing and delousing were assigned with every division. 
Almost invariably these officers were former division medical gas officers who 
took with them their trained office personnel. Under plans emanating from 
the central office, each of these officers immediately organized his section, 
placing subsupervisors of bathing and delousing with all regiments, battalions, 
and smaller organizations. 

When the division of bathing and delousing was organized, every endeavor 
was made to avoid burdening the supervisors with an undue amount of admin- 
istrative work; it was the plan to leave them free from such, thus permitting 
them to devote more time to the essential features connected with the work. 
However, certain information was needed in the central office; consequently, 
printed forms requiring only such information as was actually wanted were 
supplied for the purpose. 

The supervisors were held strictly accountable for carrying on the work in 
the divisions to which they were assigned, and as a rule they were not inter- 
fered with. 

In each division a thorough system of bathing and delousing was organized, 
by which arrangements were made for the complete and thorough disinfesta- 
tion of units at definite intervals. This plan proved to be of the utmost im- 
portance. Time-tables were drawn up, and the period and places at which 
various units were to be bathed and disinfested were specified in orders. 

As a rule, the units were deloused systematically, either by companies or 
battalions, so that the men who were freed from lice could be segregated from 
men of other organizations awaiting disinfestation. In delousing the men great 
care was exercised in the disinfestation of their belongings at the same time. 
This was a most important measure in combating lice infestation. It was 
essential that all clothing, including service dress and underclothing, should be 
thoroughly and systematically disinfested. This required a certain amount of 



1048 SANITATION 

of(uipmpiit wliich, in many cases, could not be provided; as a result, the troops 
were thrown on their own resources and improvised many inj^cnious and success- 
ful contrivances for carrying out the bathing and disinfestation projects. 

For the prevention of reinfestation of troops freed from lice, the following 
preventive measures were adopted in all divisions: (1) The detection of men 
who were infested with lice. (2) The disinfestation of all olothing and bedding 
belonging to lice-infested men. (3) The cleaning of the men by bathing. 
(4) Cleansing of their billets or sleeping quarters. 

The relative importance of these measures was realized. The early 
detection of lice-infested men was essential, without which the rapid spread of 
lice would follow; so periodical inspections of men to detect lice infestation 
were made, and when possible these inspections were conducted in the presence 
of commissioned officers. 

In conducting this work, every attempt was made to gain the men's con- 
fidence and thus their assistance. All men, if suspecting infestation, were 
instructed to report immediately to the designated officer in charge of the work 
in their units. 

As a result of this organization, the bathing and delousing of troops of the 
American Expeditionary Forces was carried out very successfully; in less than 
six weeks after the bathing and delousing division was cr(>ated the lice-infesta- 
tion rate dropped from 90 per cent to less than 3 per cent. 

DUTIES OF SUPERVISORS OF BATHIXO AND DELOUSING 

■ The supervisors of bathing and delousing were appointed upon the recom- 
mendation of the chief of the bathing and delousing division, A. E. F. They 
were placed in general charge of all bathing and delousing in the division or 
base to which assigned, and attached to the staff of the division or base quar- 
termaster. Owing to the close relationship existing between the Medical De- 
partment and the Quartermaster Corps in connection with the work, they 
coordinated in every possible way with these departments. 

They prepared for publication and distribution to all organizations in their 
respective divisions extracts from reports and literature which had a direct 
bearing on the subject, forwarded to them by the chief of the bathing and 
delousing division. They gave numerous lectures to the different organizations 
on the subject of lice infestation; the^^ arranged for the regular inspections and 
supervised the same; they furnishe<l the chief of bathing and delousing with all 
data having any bearing on the subject, together with all required reports. 

MEASURES FOR ELIMINATION OF LICE 

At the beginning of this work many adverse conditions were met, all of 
which had to be overcome. There was a scarcity of bathing and delousing 
equipment, and that on hand was not being utilized to the best advantage. 
Laundry facilities were poor; consequently, there was a shortage of undercloth- 
ing. The troops were unsettled; they were constantly changing from one area 
to another, and many were billeted in private homes and places which could not 
properly be disinfested. These were serious conditions which had to be elimi- 
nated before any improvement in the verminous conditions could be looked for. 
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Regularity in tlie changing of underclothing, proper hathing and disin- 
festing facilities, and the supervision of the work hy a commissioned ofFicer 
were found to be the predominating necessities for the successful elimination 
of lice. 

In the carrying out of this work, two general methods of disinfestation 
were followed : (1) The mechanical method. (2) The chemical method. 

Under the mechanical method the following equipment was used: Steam 
sterilizers (mobile and stationary); steam boxes; Serbian l)arrels; hot-air disin- 
festors; Canadian hot-air disinfestors ; hot boxes; heated caves; fiatirons; heated 
cans, etc. 

Under the chemical method the following were used: Acetic acid, 10 ])er 
cent, or vinegar for head lice; alcohol, absolute, or strong spirit, for head lice 
or pubic lice; benzine for head lice and body lice; benzol; camphorated alcohol 
(camphor 1 part in 90 per cent alcohol); camphorated oil; carbolic acid, 2)4. 
per cent, followed by olive oil; cresol solution — 5 per cent cresol soap solution 
killed nits and lice in 30 minutes, 3 per cent killed nits and lice in one hour; 
mercury for head, body, and pubic lice; mercury ammoniated white precij)itate 
ointment; mercury and vinegar; mercury — solution of 1 part to 2,000; N. C. I. 
(napthaline 96 parts, cresole 2 parts, and iodoform 1 part). 

DIFFERENT TYPES OF DISINFESTORS USED 

Several different types of steam disinfestors were employed in this work, 
and when handled with care proved successful. Much unjust criticism was 
made relative to the inefficiency of certain types of steam disinfestors, but 
careful investigations proved in nearly all cases the fault was not due to the 
apparatus but to other causes, such as inexperienced personnel, overcrowding 
of the chambers, and lack of proper exposure. 

DISINFESTATION OF TROOPS AT BASE PORTS 

Following the signing of the armistice, troop movements to the United 
States commenced almost immediately. A large percentage of the men trans- 
ported home were verminous, with the result that many complaints, and just 
ones, were received from the home ports. The condition became so serious 
that the commanding general, S. O. S., directed that no further troop movements 
be made until proper arrangements were provided for delousing troops prior to 
embarkation; consequently every effort was made to provide, on short notice, 
delousing plants at each of the embarkation ports sufficient in size to care for 
10,000 troops in 24 hours. 

It was decided that the most feasible method for conducting the work and 
handling the large numbers which would have to be considered would be to 
divide all preembarkation camps into two sections: A reception section and 
an evacuation section. AH troops arriving at such a camp were assigned to 
the reception section, where they remained until such time as they could be 
thoroughly deloused, whereupon they were transferred to the clean or evacua- 
tion section, a complete line of demarcation separating the two sections. To 
carry out this plan necessitated large buildings and delousing plants, of sufficient 
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size to handle the maximum number scheduled to pass through the camps. 
The plan was submitted to the cononanding general, S. O. S., and was ap])roved. 

The next important matter for consideration was the type of delousing 
plant to be adopted. No plans of bathing and delousing plants of any descrip- 
tion were available in the z\jtnerican Expeditionary Forces; consequently draw- 
ings were prepared by the chief of the bathing and delousing division, A. E. F., 
submitted to the chief quartermaster, and aj)})roved by the commanding general, 
S. O. S. Orders were issued for their immediate construction. 

In planning the delousing plants the following activities were concluded 
to be necessary: (1) A general inspection of all clothing and equipment for the 
purpose of listing such articles as were missing and for which others would be 
required. (2) The checking and compiling of all individual records. (3) The 
delousing of all clothing and equipment retained after passing the general 
inspection. (4) The venereal inspection. (5) Bathing. (6) Complete medical 
examination. (7) The reissuing of such articles of clothing as were required. 
(8) Shaving of the hairy parts of the body when necessary. (9) Final dressing. 

OPERATION OF BATHING AND DELOUSING PLANTS 

When the bathing and delousing plant was in operation 200 men reported 
every half hour. They were divided into platoons of 20 men each, each platoon 
being in charge of a noncommissioned officer who was designated as compart- 
ment chief. 

The men were instructed by the compartment chief to proceed to certain 
stalls designated by capital letters and to numbered seats. At the same time 
each man's clothing slip was marked with the letter of the stall and the number 
of the seat to which he was assigned. The men were then instructed as to the 
method of disposing of their clothing, as to bathing, drawing of clean clothing, 
disposition of dirty, cast-off underclothing, and the designated places to await 
the comj)letc delousing of their belongings. 

Bathroom. — Men found free from venereal diseases in the first instance 
passed immediately into the bathroom. Here they were required to soap their 
heads and hairy parts of the body thoroughly and to scrub themselves vigor- 
ously. Clean towels were provided each man; liquid soap was used exclu- 
sively. 

Medical examination room. — After the men dried themselves they passed 
in single file in front of a line of medical officers, each a specialist, where a careful 
and complete examination of the throat, lungs, heart, skin, etc., was made. 
Men found suffering from any serious disease were sent to the hospital for 
further examination, classification, and treatment. In the medical examination 
careful inspection for vermin was made, and men infested were shaved, treated, 
and rerjuired again to bathe thoroughly and report back for reexamination. 
Men having skin diseases or any specially interesting pathological conditions 
were classified and photographed. 

Quartermaster issue room. — From the medical-examination room the men 
passed to the clothing department, where they presented their clothing slips 
and received clean underwear, socks, fresh identification tapes, and such other 
equipment as had been checked off for them to draw. 
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Dresfting room. — With the new equipment in their arms the men tlien 
entered the dressing room and final inspection department, where they were 
directed to compartments and scat nuinhers correspontling with those in the 
undressing sections. Their cU)thing and eciuipment remained in tlie disin- 
festor for a period of 30 minutes. WliiU' waiting for the clothing to he dis- 
infested they put on the clean clothing drawn. Wlien the rack hearing their 
clothing was shoved out in their sections they hurriedly removed all their 
belongings, thus permitting the rack to be shoved back in the undressing 
sections for the receipt of clothing of others. Each checker in charge of the 
different sections or compartments called off the articles which each man was 
supposed to have. Shortages were reported and filled. 

If a delay of over three days existed after the troops were deloused, prior 
to embarkation, they were sent again through the delousing plant for re- 
examination. 

Personnel Attached to Each Large Bathing Plant 

At each large bathing plant a permanent operating staff of 7 commissioned 
officers, 25 noncommissioned officers, and 175 privates was constantly required 
to carry on the work. This staff was divided into squads, thus permitting the 
plant to run continuously when required. 

Medical Personnel Attached to the Large Bathing and Delousing Plants 

To insure a thorough physical examination of all men prior to embarking 
for the United States, a large medical staff with personnel was required at 
the plants at Bordeaux, St. Nazaire, and Brest. Twenty-two medical officers 
were detailed at each plant for this work. They were divided into three shifts, 
each shift working eight hours. A permanent medical detachment consisting 
of 30 enlisted men acted as clerks and in other capacities required in this one 
department. In carrying on this work a laboratory was provided in which 
dark-field examinations were made of specimens from all penile sores, and 
urethral smears were stained for gonococci. 

Sanitation 

The handling of so much clothing and equipment on the floor, especially 
in the disrobing room, resulted in much tiust, dirt, and litter. This was re- 
moved by sweeping by special details, in the interval between the exit of one 
assignment of men to a stall and the entrance of the next. To keep down 
dust, which was considered especially dangerous under these conditions, the 
floors were sprinkled with sawdust, wet with cresol solution, and every two 
hours the floors are sprinkled with a 7 per cent cresol solution. A knapsack 
sprayer was found especialh* useful for that purpose. 

• 

EDUCATIONAL WORK 

This work was of such importance that a special department was created 
in the central office with branches throughout all divisions, each in charge of 
specially c[ualifiod men. 

A comprehensive program of education concerning lice, their habits, and 
their relation to health was started at tlie beginning of the work. In conducting 
this program many metliods were used in distributing pertinent information. 
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The matter was taken up also with organizations, where memoranda on the 
subject were read at all formations to the men. Also, thousands of large 
circulars and charts were posted throughout division areas and in places where 
men congregated. 

The cinematograph proved of the greatest importance in distributing 
information. To gain the interests of the men, cartoons were thrown on the 
screen showing the lice and their habits, as well as pertinent facts and figures. 
This method of distributing information proved of the greatest value. In the 
entire scheme every effort was made to solicit the cooperation of the men. 

CLEANLINESS OF BILLETS 

One cause for the constant presence of lice on men was the fact that the 
billets were infested. To overcome this, it was recommended that when- 
ever possible extemporized bedsteads or canvas cots be provided for the 
men, and bed sacks used instead of loose straw. The floors of the billets and 
other places in which lice were found were washed or sprayed with a 10 per 
cent watery solution of cresol. 

ACTIVITIES OF THE BATHING AND DELOUSING DIVISION, AMERICAN 
EMBARKATION CENTER, LE MANS 

The bathing and delousing division, American Embarkation Center, at 
Le Mans, was organized and operated as follows: (a) One officer, known as 
supervisor, bathing and delousing, American embarkation center, was responsi- 
ble for the installation, operation, and administration of adequate bathing and 
delousing facilities for the entire area; (b) one officer responsible for the repairs 
and proper maintenance of all bathing and delousing apparatus in the embarka- 
tion area; (c) one officer responsible for the inspection of all equipment, and the 
reporting of needed repairs to the maintenance officer; (d) one personnel and 
statistical officer, in charge of reports and matters relating to the personnel. 

Under the direction of the supervisor, there were supervisors for the 
concentration camps — i. e., forwarding camp, Belgian camp, and classification 
camp — and for the following districts: Montfort, Le Ferte Bernard, Le Theil, 
Ecommoy, Le Suze, Ballon, and Conlie. 

Large bathing and delousing plants were installed at the forwarding camp, 
Belgian camp, and classification camp, with combined facilities for bathing and 
delousing approximately 1,200 men per hour. In addition to these plants, 
bathhouses were erected, with sufficient capacity to bathe all men not infested 
with lice. For the convenience of troops billeted in the city of Le Mans, an 
excellent French bathhouse, with a capacity of 600 baths per day, was leased 
and operated. 

Throughout the billeting area, in the towns occupied by troops, or within 
easy marching distance, portable ^ight-head shower baths were installed in 
tents, French buildings, or in bathhouses especially constructed by the 
Engineers. Each bath had a bathing capacity for about 300 to 400 men per 
day. Where practicable, French bathhouses were taken over for the use of 
the troops. 
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The area delousing was accomplished by means of portable Erie, Thresh, 
and Grampian sterilizers, by improvised Serbian barrels, by pressing clothes 
with hot fiatirons, by boiling the underclothing, by the use of disinfecting 
fluids such as cresol, and by various other available means. The sterilizers 
were capable of disinfecting 50 complete kits per hour, and were moved about 
in much the same manner as the mobile bath units described below. 

There were seven mobile bath units, each with 24 shower heads, and each 
capable of bathing 300 men per hour. These were moved through the area 
according to the fluctuation of its population, thus relieving any congestion 
that might occur. 

In order to carry on this work, permanent personnel of 17 officers, including 
those before mentioned, and 175 enlisted men, were maintained, and when 
necessary, additional men were detailed to assist in this work, from the troops 
occupying the divisional area. 

STEAM DISINFESTING PLANTS AT LE MANS 

Description of the plant. — The disinfesting and bathing buildings at Le 
Mans were similar to those at the base ports, but were much smaller. The 
hot-air method of heating the disinfesting chambers first tried was abandoned 
in favor of steam at low pressure. At each of those plants six small steam 
chambers were constructed, each 15 feet long, 6 feet wide, and 6 feet high, of 
tongued-and-grooved lumber on the outside and lined with asbestos boards. 
At each end of the chambers were double doors, each door of double thickness 
and lined with asbestos boards. Loosely fitted racks were provided in the upper 
part of the chambers for the reception of the articles. Steam was introduced 
in the chambers from two ^-inch pipes connected to an 85-horsepower boiler. 
Tlie pipes entered each chamber from a supply pipe where it extended along 
the outer edge of the floor. These pipes were perforated with small holes at 
intervals of 6 inches for the escape of steam. 

Hot air for drying purposes was driven into the chambers through 6-inch 
pipes extending under the floor, by means of a fan propelled by a 15-horscpower 
motor. The air was heated in a brick fireplace constructed just to the rear of 
the chambers. Trapdoors 4 feet in diameter were provided at the top of the 
chambers for the escape of steam, when the hot air was introduced. A steam 
exhaust 2 inches in diameter was placed in the corner of each chamber. This 
pipe extended through the roof and down to within 6 inches of the floor. 

At a trial test, one of the chambers was filled to its capacity with the entire 
equipment of 15 men, each equipment comprising the following articles: Cap, 
overseas; overcoat; coat, service; belt, waist: gloves; breeches, service; puttees; 
tags, identification; helmet; haversack and pack carrier; belt, cartridge or 
pistol; canteen cover; first-aid pouch; gas mask haversack; comb; sterilizable 
souvenirs; blankets, three. 

During this test the following experiments were conducted: A bottle 
filled with tap water of a temperature of 6° C. was placed in the pocket of a 
blouse in the center of the chamber; a potato which was covered with several 
thicknesses of overcoat was placed in the pocket of another blouse; two puttees 
were rolled tightly and hung in the chamber. At this test the chamber was not 
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preheated, but steam was immecliatcly turned in and allowed to exhaust for 
15 minutes. During this time several outside temperatures were taken at the 
upper part of the exhaust on the outside leading to the chamber: In 1 3^ minutes 
after the steam was turned on the exhaust registered 60° C. ; in 2 minutes 70° 
C. ; in 4 minutes 85° C. ; in 5 minutes 90° C. ; in 6 minutes 94° C; in 7 minutes 
99° C; in 9 minutes 99° C. The thermometer remained at 99° C. throughout 
the remainder of the test. 

Also a close study was made as to the effect of this steam on tlie pressure 
in the boiler. The steam was taken from a large 85-horsepower boiler, which 
was also furnishing power for several steam disinfestors, for running laundry 
machines, etc. When the steam was turned on the pressure gauge registered 
57 pounds. This gradually dropped to 40, but again ascended to 46, sliowing 
a drop of 11 pounds during the test of 15 minutes. After turning off the 
steam the trapdoors at the center of the chamber were opened and the hot 
air was forced in, this continuing for 10 minutes, at the termination of which 
the doors were opened. 

It might be stated also that a leather shoe was hung in the chamber to 
see what effect the steam would have on this material. In addition, a test 
was made concerning the shrinkage qualities by using a web belt for this 
purpose and noticing if the clip cases would be affected. The shoe was badly 
shriveled and in like condition following any steam disinfestation. No apparent 
shrinkage was noticed in the web belt and other etiuipment. All articles were 
apparently dry. The temperature of the water in the bottle, whicli before 
being placed in the chamber was G° C, was found to be 85° C. ; the potato 
was cooked for three-eighths of an inch, and three minutes after it had been 
taken from the chamber its center registered 60° C. Tlic puttees, after being 
unrolled, were found steaming in the center. 

DISINFESTATION, B.\SE SECTION NO. 2 

Of the several ports of embarkation in the American Expeditionary Forces 
where delousing work was ])eing done, the system adopted at Bordeaux was 
probably tlie most satisfactory one.'"' However, it must be taken into con- 
sideration that a very much smaller number of men embarked from Bor- 
deaux than from Brest, also that the ships sailing from Bordeau.x were 
considerably smaller in size and capacity than those sailing from Brest.*' 
These circumstances permitted of a system at Bordeaux which would hardly 
have been practicable at Brest with the increased number of men to be taken 
care of. 

At Bordeaux practically all of the towns and villages within a radius of 
25 km. and more were used as billeting places for our troops. °^ When troops 
arrived at this port with the intention of embarking as soon as shipping facili- 
ties and the priority list permitted, they were detrained as near their billeting 
areas as possible. They were then either marched or transported in trucks to 
the towns selected for their billets. 

All of our troops who embarked at Bordeaux passed through the Bordeaux 
embarkation camp, causing a constant sliifting of organizations at this camp; 
and as rapidly as organizations embarked and left vacancies in the camp, 
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others wore brought in from the surrounding billeting areas to be prepared 
for embarkation, thus keeping it filled to capacity at nearly all times." 

The embarkation camp consisted of two separate camps, the entrance 
camp and the permanent camp, or Camp Genicart, as tlie latter usually was 
termed. These were about 1 km. apart, but both were under the same 
administrative control. Troops arriving from billeting areas were received 
at the entrance camp and there detained until embarkation movements left 
available quarters for their accommodation at Camp Genicart. When such 
quarters were available, the troops to leave for the I'nited States were ordered 
to this camp for delousing and final preparation for embarkation. All troop 
movements between the two camps were arranged on schedule, the men being 
dispatched by companies from the entrance camp at intervals of from 20 to 
30 minutes. This arrangement permitted their steady arrival at Camp Geni- 
cart in such numbers as could be taken care of at the delousing plant. Here 
it was necessary to regulate tlieir arrival so as to permit of its running to 
capacity during the hours of operation, and yet not have the men arrive faster 
then they could be taken care of. 

Upon their arrival at the delousing plant the troops first entered a large 
steel and corrugated-iron structure, 300 feet long by (Mi feet wide, originally 
intended for a hangar. About two-thirds of this building was used as a waiting 
room and afforded slielter for several thousand men. This was found to be 
necessary, especially during the winter months. A wooden railing separated 
the shelter portion of this building from the remaining tliird of the space, 
which was used for the inspection of clothing and equipment. After entering 
the shelter room the men filed through openings in the railing to the inspection 
department. As they passed through these openings each man was given a new 
Red Cross bag in whicli to carry his personal effects, and a clothing issue 
hhxnk on whicli to check off any articles necessary to complete his dotliing and 
equipment. At the same time, the strings of identification tags were cut as 
the men filed past, by others stationed there for that purpose. The old strings 
were placed in cans, to be burnt, and the tags placed in each owner's Ked 
Cross bag." 

After entering the inspection department each man was directed to a low, 
wooden table, on which he spread out all the clothing and equipment carried 
in his pack or barrack bag. This was examined by an inspector. All surplus 
clothing was taken from the men and sent to the salvage plant for renovation; 
unserviceable clothing was condemned. The clothing issue slip lield by each 
man was checked off by the inspector to permit the drawing of new clothing 
in exchange for that condemned. Also at this place the men were instructed 
in regard to putting their money, watches, and other valuables and small 
personal effects, not of cloth, in their Red Cross bag to prevent loss. Here 
all blankets were also taken up, to be replaced by sterilized ones later on." 

After the inspection was completed the men left this room and passed 
through a small, open yard to the administration room about 20 feet distant. 
This room was 100 feet long by 19 feet wide, with an L-shaped wing at the 
end. Long tables extended down either side throughout its entire length and 
continued into the wing. As the men entered this room they formed in two 
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single files and passed along in front of the tables, one file to each table. Here 
they were questioned by a row of clerks, seated behind the tables, who filled 
out all service cards and other papers necessary for embarkation. These 
were completed by the time the end of the room was reached.'''' 

As the men reached the exit of this room they were counted into the 
disrobing room of the delousing section. This section consisted of a disrobing 
room, disinfesting chamber, bathroom, and dressing room,^^ the details of 
which have been described on page 1051. 

On entering the disrobing room the men were checked through the door- 
way in sufficient numbers to correspond with the capacity of the sections that 
were empty at the time. This gave tliree sections to each end oven and four 
for the central one. From 12 to 16 men were allowed to each rack, the number 
depending entirely on the amount of clothing and equipment carried by the 
men, extra personal clothing, or shortage usually causing the variation between 
the minimum and maximum numbers. As each man entered this room he was 
in possession of all his belongings, and it was surprising to note the difl^erence 
that was found to exist betAveen different organizations as far as personal effects 
were concerned." 

A man was stationed in each section to instruct the men as to hanging their 
clothing on the racks, and to supervise the loading of the same. This instruc- 
tor, usually a noncommissioned officer, had an assistant to pull the empty 
rack from the oven and to push it back again when it was loaded. While the 
men were undressing they received their instructions with reference to loading 
their effects on the rack.''^ 

As the empty rack was pulled from the oven they began loading at once. 
Pack carriers, gas masks, helmets, and all metal, leather, and web equipment, 
excepting tlie shoes worn at the time, were placed on the screen floor of the 
rack. All cloth articles were hung on the upper hooks, and this hanging of 
the garments was an important operation, requiring constant vigilance on the 
part of the section instructor and his assistant to see tiiat the articles were 
placed in tlie proper manner. All clothing was hung as widely separated as 
the space permitted and but one garment to a hook. All long articles neces- 
sitated their lower ends being looped up to prevent covering the articles on the 
bottom of the rack; shelter halves, especially, required close watching in this 
respect. All this was carried on with as much speed as could be attained and 
yet have the racks loaded properly. From three to five minutes was the time 
usually required to load the racks."'' 

Some of the instructions given to the men were as follows: ''Keep quiet 
and work fast." "Remove all valuables from your pockets and place them 
in your Red Cross bag." ''Remove all matches from your pockets before 
hanging your clothes on the rack." "All cloth articles must be hung on the 
rack. Do not attempt to carry any cloth articles in your Red Cross bag 
except new silks and your tobacco bags." "All those wearing money belts 
will remove the money and place it in their Red Cross bags and hang the 
belts on the rack." "All scapulars must be removed from around the neck 
and placed on the rack." ''Do not carry handkerchiefs or cloth housewives 
in your Red Cross bag." ' ' You will be furnished with a clean towel in the bath- 
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room, so do not carry one in your bag." "Place all articles of clothing that 
yau are going to salvage in a separate pile. Do not hang them on tlie rack, as 
they are to be thrown through the salvage window as you leave the section." 
You will be furnished with clean underwear and socks, so do not hang those 
that you are removing on the rack. Place them with your condemned gar- 
ments to be salvaged." "Have all your web, leather, and ordnance equipment 
separate from the rest of your clothing to load on the bottom of the rack as 
soon as it comes out. Load this on first." "Hang all clotliing on the hooks 
at the top of the rack." "Hang but one garment on a hook and as widely sep- 
arated as possible. Do not crowd the clothes on the rack." "If you get your 
stuff hung up, first help the man beside you." "Remember the letter of your 
section and your seat number." "As soon as the rack is loaded pass out of the 
section into the aisle. Throw all salvage through the salvage windows and pass 
down the aisle." "Watch the man ahead of you and do as he does." " 

It was necessary to repeat these instructions and in detail several times 
before the}" were understood by some of the men. Usually the men were 
instructed as soon as they had entered the section and were undressing, and 
again after they had removed all their clothing and were waiting for the racks 
to come out of the disinfestors. Signs telling the men what to do were painted 
on various parts of the walls to facilitate the work as much as possible. In 
addition, the section instructor marked the letter of the section and seat number 
on the back of each man's clothing slip to prevent confusion. "^^ 

As soon as the i-acks were loaded the men filed out of the sections into the 
side aisle, those from each section falling in behind the ones ahead of them. 
The line thus formed passed by two inspectors, stationed in the aisle, who 
examined the contents of each Red Cross bag. This was a very necessary 
procedure to prevent the carrying of cloth articles — a ])ossible source of rein- 
festation — which the men persisted in doing in spite of all instructions received. 
All such articles found in the bags were returned to the owner, to be taken back 
and turned over to the instructor to be hung on the rack, or to be salvaged. 
This was left entirely to the owner, who usually disposed of the articles as their 
value prompted. The men then filed by medical inspectors, stationed in an 
alcove at the end of the aisle, who examined them for venereal diseases. Upon 
completion of this examination each man was given a clean towel at the door 
of the bathroom, and passed in for a bath.^^ 

The bathroom was 27 by 32 feet in size, with a cement floor, and was 
equipped with about 80 showerheads. Shelves extending between each row 
of showerheads provided space in which the Red Cross bags and shoes could 
he placed. Wooden duck boards, about 4 inches high, were arranged under 
the showers to stand on. A semiliquid soap was provided for bathing. This 
was placed in containers at various parts of the room so that each man coidd 
take in his hand as much as was necessary to thoroughly soap himself. The 
hot water for the baths was supplied from a 5,000-gallon tank set at an elevation 
of about 12 feet, out in the yard near the boiler house. This was heated by 
coils of hot steam pipes and the injection of live steam from the boiler. Mixing 
valves in the bathroom, operated by an experienced man, regulated the tempera- 
40081°— 26t 67 
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ture of the water for the showers. All men were given as much time for bathing 
as conditions allowed, all of them getting at least time enough for a good bath 
and thorough scrubbing." 

After finishing his bath each man moved from under the showers to the 
ends of the duck boards, where after drying himself he again fell in line and 
passed into the medical examination room." 

In this room the medical inspectors were stationed in a row, each inspector 
having a certain part to examine. Officers inspecting for skin diseases also 
looked for vermin. One inspector was seated on a high stool, and as the men 
filed by they raised their arms to allow for an examination for lice or nits on 
the body hairs of the axillae, back, chest, or other parts of the upper portion 
of the body. The next inspector examined the pubic regions, buttocks, scrotum, 
and legs. The man to be examined stepped before the inspector who was seated 
on a low stool and holding an electric light with a reflector in his hand. If no 
indications of lice or nits were present, he was then passed on to the next 
inspector, for a throat or chest examination, as the case might be." 

The active stages of Pediculus corporis were seldom found at these exami- 
nations, as those remaining on the body after the clothing was removed were 
usually washed off while in the bathroona, except in occasional cases where they 
were found in the axilla or beneath the scrotum, due to carelessness of the man 
in taking his bath. When Phthirius pubis, or nits of either species, were found 
the man was turned over to an orderly, with a card stating what had been 
found on him, and was conducted to a consultant at the opposite side of the 
room. After the presence of lice was confirmed by the consultant, and the 
name of the man and Iiis organization were taken by the clerk, he then was 
directed to the sliaving room to be shaved on the infested areas. Safety razors 
were used in this work, so that each man could shave himself as far as possible. 
On parts of the body where the men could not reach themselves they ordinaril}' 
shaved each other. This they seldom objected to doing. Whether the shaving 
was done dry or with lather was left to the men themselves; the dry shaving 
ordinarily proved to be the most satisfactory." 

A number of men who were on duty in the shaving room to inspect the 
work, and to assist in shaving when necessary, watched closely that all hairs 
were removed from the infested ])arts and that none was left to cause reinfesta- 
tion a few days later. When the hair was removed the men anointed themselves 
with a lotion consisting of equal parts of kerosene and cottonseed oil. The 
cottonseed oil prevented skin irritation. This mixture was left on for 10 min- 
utes, whereupon the man again was examined by the consultant. If found 
free from lice and nits he was sent to the bathroom, where he received a second 
bath to free himself of the oil. After this, each man as treated was checked off 
on the record book at the clerk's desk, and then passed by a table at the exit 
of the examining room, where he gave his name. An officer from each of the 
companies passing through the delousing plant at the time was seated at the 
table to check the men as they passed, from the rosters of the companies. This 
checking was always done under the supervision of a representative of the 
Medical Department. Upon emerging from the medical examination room 
each man was given a clean suit of underwear and socks. In addition to this 
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he was given a blanket in which to wrap himself while passing through the 
clothing issue room, where no time was afTorded to dress other than to put on 
underwear and socks. ^' 

The clothing issue room was 75 foot long by 52 feet wide, witli a partition 
extending along its center to within about 7 feet of the far end, thus making 
two long, parallel rooms. An opening connected these rooms at the end. 
Counters extended down each side of the room, and behind the counters wore 
deep shelves arranged along the walls to provide places for the stock of clothing 
to be issued. As the men entered the clothing issue room they formed two lines 
each moving along in front of a counter. Here they showed their slips to the 
men behind the counters, at each place where an article checked on their slip 
for exchange was issued; for example, a man needed breeches, a blouse, a cap, 
and shoes. His clean underwear, socks, and one blanket had been secured at 
the door. He then passed along one or other of the counters until the breeches 
section was reached, whereupon he received new breeches, their issue being 
marked on his slip. Continuing in line he reached the blouse section, where 
the same thing occurred, and so on until he had drawn his complement of 
clothing. As the men left the issue room each received two more blankets and 
new tape for his identification tags.^' 

The men now came to the dressing room. Here guides stationed in the 
aisles looked at the slip of each man as he entered and directed him to the 
place corresponding to the section letter and seat number marked on the back. 
This prevented the men from becoming confused, and resulted in each man 
reaching his proper place and getting bis own clothing from the rack. If the 
racks wore still in the disinfestor when the men reached the dressing room — 
as was usually the case — they put on such clothing as they had drawn in the 
clotliing issue room, arranged the new tape for their identification tags and 
replaced these about their necks, folded their blankets more conveniently for 
their barrack bags, and sat down to wait until their disinfestod clothing was 
ready. One noncommissioned officer, as instructor, and one assistant to 
handle the rack, were stationed in each section in the dressing room as in the 
disrobing room. As soon as it came from the disinfestor, the noncommissioned 
officer instructed the men to remove all clothing from rack and place it on the 
proper seats. It was his responsibility to see that the racks were speedily 
unloaded and to maintain order and quietness in the section. The racks were 
unloaded in from one-half to one minute and were then pushed back in the oven 
to be pulled out in the disrobing room and loaded again. After getting their 
clothes from the racks the men hastily dressed, packed their barrack bags, and 
were ready to leave the dressing room.^^ 

Before leaving the section the men were questioned as to whether or not 
they had their full equipment. Men who reported shortages wore sent back 
to the issue room to get what was needed to make up the shortage. Men having 
their full equipments left the section and passed up the aisle to the exit, where 
they were met by an inspector who examined all new shoes to see that they 
fitted properly. When they did not the wearer was sent back to make an 
exchange for a pair that did.^^ 
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On leaving the dressing room the men next passed into the barber shop, 
where an inspector exammed the hair of each man as ho passed, those in need of 
a hair cut being sent to one of the barbers, of whom there were about 16 in the 
shop. Men whose hair did not require any attention marched across the end 
of the barber shop to the door, wliere, after giving up their clothing slips which 
they had so far retained, they passed outside. These slips were all collected 
and used in totaling the consolidated amount of issues drawn by each company 
or regiment.''^ 

After leaving the barber shop the men passed along a board walk for a 
few yards and entered a large, open building where the}^ were given a chance to 
readjust their leggings, to make up their packs if no barrack bags were carried, 
or to finish dressing. After this was completed they were formed in companies 
and marched to barracks in the permanent camp. The barracks in this camp 
were for clean troops only and were never occupied by any men unless they had 
first passed through the dclousing process. In this way the barracks at the 
permanent camp were kept clean and free from infestation with vermin." 

After being disinfested all men were confined to camp until time to embark. 
This was an important point and essential in keeping the men clean and free 
from danger of reinfestation.^^ 

DATA CONCERNING MAXIMUM PERSONNEL, EQUIPMENT, AND GENERAL 
OPERATIONS OF THE BATHING AND DELOUSING DIVISION, A. E. F., 
TOGETHER WITH NUMBERS OF ' MEN BATHED 

The following tables show the number of officers and enlisted men engaged 
in administering the bathing and delousing division, the bathing facilities, the 
number of men bathed in five months, during which records were kept, and the 
total number of articles disinfested.* It will be observed that over 6,000,000 
baths were administered, and over 10,000,000 articles of clothing disinfested 
during the five months in the different divisions. At Bordeaux, over 1,000,000 
men were bathed; at St. Nazaire, 800,000 men were bathed, and 4,000,000 arti- 
cles of clotliing disinfested; at Le Mans 2,200,000 men were bathed, and 
4,000,000 articles of clothing disinfested; at Brest, 1,. 300, 000 men were bathed, 
and 3,000,000 articles of clothing disinfested. Throughout the divisions at Le 
Mans, and at the base ports 11,300,000 men were bathed and 25,000,000 
articles of clothing disinfested. 

DIVISIONS — continued 
Disinfesting facilities: 

Stationary steam sterilizers 52 
Horse-drawn steam sterili- 
zers 233 

Improvised steam sterilizers 437 
Improvised hot-air sterili- 
zers 121 

Articles disinfested (10 

days) 1,304,000 

Articles disinfested (5 

months) 10,000,000 



DIVISIONS 




Personnel: 




Officers 


242 


Enlisted men 


1,336 



Bathing facilities: 

Stationary baths 

Portable baths 

Mobile baths 

Total number shower heads 
Men bathed (approximate- 
ly 5 months) 6,000,000 



739 

304 

14 

IS, 853 
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BORDEAUX 

Personnel: 

Officers 

Enlisted men 

Bathing facilities: 

Stationary baths 

Mobile baths 

Shower heads 

Men bathed (10 days) 

Men bathed (5 months) 

Disinfesting facilities: 

Stationary steam sterilizers 
Horse-drawn steam sterili- 
zers 

Improvised steam sterili- 
zers 

Large plant sterilizers 

Articles disinfested (10 

days) 

Articles disinfested (5 
months) 

ST. NAZAIRE 

Personnel: 

Officers 

Enlisted men 

Bathing facilities: 

Stationary baths 

Shower heads 

Men bathed (10 days) 

Men bathed (5 months) 

Disinfesting facilities: 

Stationary steam sterilizers 
Horse-drawn steam sterili- 
zers 

Hot-air sterilizers 

Large plant sterilizers 

Articles disinfested (10 

days) 

Articles disinfested (5 
months) 

LE MANS 

Personnel : 

Officers 

Enlisted men 

Bathing facilities: 

Stationary baths 

Mobile baths 

Shower heads 

Men bathed (approximate- 
ly 5 months) 



24 
561 

30 

2 

1, 048 

92, 060 

1, 000, 000 

3 

5 

20 
1 

385, 773 

4, 000, 000 



17 
197 

1 

149 

36, 246 

800, 000 



12 
4 
1 

325, 000 

4, 000, 000 



12 
362 

11 

7 

1,482 

2, 200, 000 



LE MANS — continued 
Disinfesting facilities: 

Stationary steam sterilizers 5 

Horse-drawn steam steril- 
izers 13 

Large plant sterilizers 3 

Articles disinfested (10 

days) 335,000 

Articles disinfested (5 

months) 4,000, 000 



Personnel: 

Officers 

Enlisted men_ 



20 
553 



Bathing facilities: 








Stationary baths 






15 


Shower heads 




1, 300, 


664 


Men bathed (5 months) 


— 


304 


Disinfesting facilities: 








Stationarv steam sterilizers. 




2 


Horse-drawn steam steri- 






lizers 


-__ 




20 


Large plant sterilizers 






1 


Articles disinfested 


(10 






days) 





200, 


000 


Articles disinfested 


(5 






months) 





3, 000, 


000 



RECAPITULATION 

Personnel: 

Officers 

Enlisted men 

Bathing facilities: 

Stationary baths 

Portable baths 

Mobile baths 

Shower heads 



315 

3,009 

796 

304 

23 

19,196 

Men bathed 11, 300, 000 

Disinfesting facilities: 

Stationary steam sterilizers. 
Horse-drawn steam steri- 
lizers 

Improvised steam steri- 
lizers 

Large plant sterilizers 



»68 

283 

582 
'6 



Articles disinfested 25, 000, 000 



" Does not include disinfestors employed in salvage work. 

* Included are registered activities only. Does not include activities not scheduled. 
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PREVENTION OF LOUSE INFESTATION AMONG TROOPS ON TRANSPORTS 

What has been said concerning the activities of the bathing and delousing 
division, A. E. F., in the preceding pages, had to do with the disinfestation 
of the American Expeditionary Forces prior to their embarkation, in France, 
for the United States. Since there was a great possibihty of these forces again 
becoming louse infested subsequent to embarkation and while en route to the 
home ports, in the absence of sustained, preventive measures, the following 
memorandum was prepared by the chief surgeon, A. E. F., for the guidance 
of commanding ofliccrs of troops on transports, with the view to preventing 
louse infestation among the troops: 

American Expeditionary Forces, 

France, December 30, 1918. 
Memorandum for C. 0. of troops on transports: 

1. A vermin inspection will J)e made by medical officers of all personnel on board as 
soon as possible after departure from a European port. The inspection will include a thorough 
examination of the hair of the head, axillary, and pubic region for nits, followed by an examina- 
tion of the seams of all the clothing worn. The vermin inspections will be made by medical 
officers imder the supervision of the senior medical officer in charge. 

2. All troops will be directed to examine their clothing daily for lice. A period of 15 
minutes will be set aside daily for such an examination. This examination will be under 
the supervision of a medical officer. All vermin infestation will be reported to him. 

3. After a period of six days following embarkation, another vermin inspection of all 
personnel on board will be made by medical officers. 

4. Should a transport carry male civilian passengers, the same procedure will be carried 
out with them as for troops. Female passengers will be instructed to examine their clothing 
daily, and promptly report any vermin infestation to a medical officer. 

5. All cases of head lice in males will be treated by cropping the hair of the head with a 
hair clipper, followed by a bath. Pubic lice will be treated by shaving, followed by a bath. 
Clothes lice will be treated by cropping the hair of the head, axillary, and pubic regions, 
with a clipper, followed by a bath. In all instances the bath will consist of washing with 
warm water and a soap jelly to be furnished for the purpose. The hair of women will not be 
cut until the individuals have been given a sufficient opportunity to rid themselves of lice 
by other means, such as washing the hair and soaking it in carbolic solution, 2 per cent. 

6. The medical officer will examine the sleeping tiuarters each day for vermin, paying 
particular attention to the cots and blankets. 

7. On arrival in the United States, the senior medical officer of the command will report 
in writing to the medical debarkation officer: 

a. The dates that vermin inspections were made of personnel aboard ship. 
h. Whether daily vermin inspections were made by troops. 

c. The strength of command by organizations, and number of cases of head lice, 

body lice, and pubic lice found in each organization, and description of the 
treatment employed. 

d. Whether lice were found on examination of cots or blankets. 

Walter D. McCaw, 
Colonel, M. C, U. S. A. 

For further details concerning louse infestation on transports, see Chapter 
XVII in the first section of this volume. 
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CHAPTER XIII 
PREVENTION OF SCABIES 

Of the two parasites whioli infested the exterior of the soldiers' bodies 
and their clothing in the American Expeditionary Forces, namely, the louse 
and Sarcoptes scabiei, the louse attracted the greater amount of attention. 
That this was so was due partly to the greater visibility of the louse, thus 
rendering it more readily recognized, and partly to its potentiality in causing 
typhus fever. However, measured in the light of agencies reducing the man 
power of the American Expeditionary Forces, the itch mite ranked superior 
to the louse, for, because of the intense itching it caused, principally at night, 
scabies in itself had the reputation of destroying 50 per cent of a soldier's 
efficiency;^ uncomplicated scabies necessitated hospital treatment for at least 
three or four days, whereas, in scabies complicated by pyodermic conditions 
the length of hospital treatment was necessarily prolonged. In the American 
Expeditionary Forces, whose maximum strength, in November, 1918, was 
1,916,992,- the primary admissions to hospital because of scabies numbered 
22,035.^ This figure is short of the actual number of occurrences of scabies, 
because it is not now possible to determine the number of instances when 
scabies complicated some other condition for which admission to hospital was 
made. 

A number of factors obtained during the greater part of the first year of 
the existence of the American Expeditionary Forces which permitted the 
incidence and spread of scabies. There was a scarcity of skin specialists: 
proper facilities for bathing our troops, for the sterilization of clothes, and for 
the treatment of skin diseases did not exist.* Furthermore, a soldier during 
the early stages of scabies was prone to attribute the itching to louse infestation 
and not to report for treatment. Then, too, in the absence of facilities for 
maintaining personal cleanliness, and because of unavoidable conditions 
encountered in the military service, the classical signs of scabies with which 
the civilian practitioners had been familiar were obscured by the complications. 
In point of fact, however, the American Expeditionary Forces had no experience 
with such chronic skin infections as the "pyodermias," as did the allied armie 
in the earlier years of the war. Knowles, in reporting upon scabies in militarj' 
and in civil life, gave the following differentiating points : ^ 

SCABIES IN CIVIL LIFE SCABIES IN MILITARY LIFE 

Eruption usually on lateral aspect and on Hands are involved in but few instances, 

webs of fingers, consisting of pustules and 
burrows, excepting in those unusually cleanly, 
in washerwomen, and mechanics who work 
in oils, greases, graphite, etc. 

Penis frequently shows only one or two Penis usually shows a marked involvement, 

pustules and burrows; occasionally more. numerous pustules and burrows. 

Complications are absent in most in- Complications, such as an unusually large 

stances. number of pustules, boils, impetigo, and 

secondary pustular infections, frequently 



present. 
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In controlling the spread of scabies, because of its parasitic nature the 
same preventive measures were needed as for the prevention of louse infesta- 
tion; that is to say, baths for personal cleanliness and disinfestors for clothing 
and blankets. But in so far as the handling of men having scabies was con- 
cerned, additional steps were necessary, for though passing a man through the 
delousing process would with facility rid liis clothing and blankets of the 
acarus, his body offered much more difficulty in the way of disinfestation 
where the acarus was concerned than was the case with the louse. It was 
necessary, first of all, that, when troops were inspected for such conditions as 
venereal diseases or louse infestation, special efforts be made to determine the 
presence of skin infections. Since urology and skin diseases were linked 
together in the same professional service of the American Expeditionary Forces," 
it devolved upon the divisional urologist to carry out the necessary inspectional 
work for this purpose in combat divisions. Usually this was done at the time 
the troops were going through the baths. 

With the selection of men suffering from scabies, it was necessary to segre- 
gate them for treatment for not only the scabies but also for any complicating 
dermatitis. For this purpose a field hospital of each combat division was 
assigned the function of caring for patients suffering from skin diseases, as well 
as patients with venereal diseases.' The following account of the operation 
of the skin hospital of the 42d Division, A. E. F., when that division was in 
the Baccarat sector in the spring of 1918, may be taken as an example of the 
best means adopted in the American Expeditionary Forces for the prevention 
and control of scabies in the combat divisions.' 

SKIN HOSPITAL, 42D DIVISION, A. E. F., BACCARAT SECTOR 

Patients afflicted with skin diseases, when sent to the hospital, either 
directly from their organizations or from the bathing plants at the divisional 
delousing stations, went directly to the reception tent. They wei'e not per- 
mitted to enter any other portion of the hospital until after they had been 
tlirough the hospital baths and had been given clean clothing. At the recep- 
tion tent the patients were registered, then were required to form in line, 
whereupon they separated from their clothing and equipment all unsterilizable 
articles such as rubber goods, gas masks, ordnance belts, and side arms. 
These articles which had been separated then were placed in piles in front of 
the line the patients had formed, where they remained under guard for the 
time being. The patients now took their sterilizable articles of clothing and 
equipment (overcoat, blankets, outer clothing) and entered the undressing 
room of the bathhouse. Here, each patient received three checks for the 
following purposes: One, the property card; a second, a strip of bandage 
marked with indelible pencil; a third, a paper check tag. All checks bore 
the serial number of the patient concerned. After securing his checks, each 
patient undressed and secured his clothing, except shoes, in a bundle, using a 
blanket for a wrapper, and attached to it the bandage tag showing his number. 
His shoes were tied together, his valuables and property card being placed in 
one. The clothing bundles were then taken to the sterilizer, located just 
outside the bathhouse; the shoes, containing valuables, were passed througli 
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the check window, to be reissued at the other end of tlie stockroom on com- 
pletion of the treatment to which the patients were now subjected. The 
checks for reclaiming the shoes and valuables were kept by the bath attendant 
during the time the patients were undergoing the bath and treatment. 

As a preliminary to the bath and treatment, which will be described later, 
the hospital barber clipped the hair of each patient from the head as well as 
other portions of the body. At the close of the bath and treatment the patients 
received, besides their shoes and valuables, clean socks, underclothes, and 
pajamas. The first check, the patient's property card, which was placed in 
the shoes with the valuables, was taken up and retained with the record of 
clothing issued to him during his stay. When patients had clean underwear 
in their kits it was sterilized and issued to them instead of taking it out of 
stock. Patients then in clean underwear, socks, and pajamas and their own 
footwear returned for their unstcrilizable equipment left under guard, and 
were assigned to a bed in a ward tent. 

While the patients were bathing, their equipment and underclothing were 
being sterilized as rapidly as the capacity of the Thresh disinfestor permitted, 
and their sterihzed equipment was returned to them by having the ward master 
summon patients to the sterilizer as the bundles tagged with their numbers 
were ready. Patients used the blankets in their sterilized kits to make their 
beds; however, in the absence of an adequate number, blankets were issued 
to them by the ward master, who was responsible for them. 

The hospital stock of blankets, underwear, pajamas, and socks was mam- 
tained by having patients return at the time of their discharge all such articles 
issued them, since meanwhile they had ample opportunity to wash their own 
underwear and to have it sterilized. When their own clothing was so worn 
as to warrant discarding it, clothing from tlie hospital stock was issued to 
them and the discarded articles were reclaimed through salvage and new ones 
drawn to replenish the stock. 

During their stay in the skin hospital, patients were obliged to change 
their underclothes frequently and whenever soiled, which was determined by 
frequent inspections. A change was always possible, as they had at least 
the suit in which they arrived and the one issued after the first bath. Soap 
and brushes were given to them with which they washed the soiled articles, 
after which they were sterilized again. Patients arriving late in the afternoon 
or evening, after the bathing plant had shut down for the day', were held in a 
detention tent until the next morning. 

Bathing plant. — The bathing room contained 18 shower heads arranged 
in 3 rows of 6 each, so that 36 men could be bathed at the same time. The 
floor of the bath sloped from each end toward the middle and also toward the 
outer wall, so that the waste water was quickly carried through a wooden 
drain to the near-by river. The floor and side walls were covered with tarred 
roofing paper, which seemed to make a satisfactory covering. The hot water 
was furnished by a hot-water apparatus outside the building. As the hospital 
was at the edge of the river, the water was dipped therefrom in buckets and 
was pumped by hand into the heating apparatus. Thus a satisfactory supply 
of water could be constantly furnished the IS shower heads. 
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Detailf! of bathing and treatment. — The routine treatment for scabies con- 
sisted of the repetition of a tliree-day unit of treatment as tlie individual cases 
required. This included a 30-minute bath and scrub, followed by a 20-minute 
rub with 20 per cent sulphur ointment on two successive days, with a third 
day of rest on which a cleansing shower was the only treatment. New patients 
entered the baths through the undressing room; old patients undressed in 
their tents, except for shoes and underclothing, and entered the baths through 
the clean dressing room, where they left their shoes and underclothing. The 
30-minute bath was arranged as follows: On entering, the water was turned 
on for five minutes, and the men lathered themselves thoroughly with "black 
soap." The water was then turned off and the men formed a ring, each man 
scrubbing for five minutes the back and buttocks of the man in front of him, 
using a bath mitten made of turkish toweling. For the next 10 minutes each 
man scrubbed the remainder of his own body. Then the water was again 
turned on for the remainder of the half-hour, during which the lather was 
removed. For the 20-minute rub, the group of bathers went into the dressing 
room and after drying themselves with turkish towels, they again formed a 
ring, rubbed each other's backs for 5 minutes with the sulphur ointment, and 
used the other 15 minutes to rub the rest of their bodies. It would have been 
more desirable to have had a separate rubbing and dressing room, as groups 
could have been handled more expeditiously; however, this was not possible 
because of the limitations of the building. 

Disinfestation and laundry. — An animal-drawn steam (Thresh) disinfestor 
with a capacity of 15 complete equipments, including overcoats and blankets, 
was used. While this was smaller than was desirable in times of pressure, it 
proved adequate if kept in constant use. 

Bath mits. — For scrubbing purposes bath mits were supplied, in sufficient 
numbers for several groups of bathers, and were washed and sterilized before 
being used again. 

Bath towels. — After use bath towels were hung out to drj, and were then 
sterilized. Afterwards they were sorted; those not soiled were used again. 
Before being sent to the laundry they were again sterilized. A portable laundry 
was run in connection with this hospital, and though not an essential, it helped 
materially when the admission rate was running very high. 

Worlc and recreation. — After a patient had his daily bath and treatment, 
he was assigned to some sort of duty, as a camp guard, or in building roads 
and paths in the camp. On occasions when no work presented, patients were 
sent off with an officer on a hike or for setting-up drills. Baseball games and 
athletic sports were also held. The American Red Cross provided the hospital 
with a Bessonneau tent, 60 by 20 feet in size, to be used as a recreation tent. 
In this were placed tables for writing and reading, with an opportunity for 
arranging concerts and entertainments. This tent was especially useful in 
providing a place for patients to congregate on rainy days and to prevent 
collecting in their tents, disarranging their beds and disturbing the orderly 
appearance of the hospital. The Red Cross also provided base balls and bats, 
games, and reading materials. 
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Results. — The following list shows the skin diseases admitted during the 
period from April 23 to June 26, 1918. The graphic chart is extended to June 19 
only, as on that date the division moved from the sector. A few cases were 
discovered during the move and these are included in this list: Impetigo, 5; 
psoriasis, 5; urticaria, 5; eczema, 2; dermatitis, 1; pediculosis, 87; ringworm, 3; 
pyodermia, 6; ichthyosis, 1 ; scabies, 736; simple ulcers, 1 ; total, 852. 

The following data were recorded concerning the scabies treated: Total 
cases treated, 736; days lost in hospital, 9,230; average days lost, 1,254. 
Patients admitted in April, 1918, 46; days lost, 790; average days lost, 17.12. 
Patients admitted in May, 607; days lost, 8,063; average days lost, 13.28. 
Patients admitted in June, 83; days lost, 377; average days lost, 4.52. Greatest 
length of time spent by patient in hospital, 46 days. Only one patient was 
readmitted for scabies, and that after a period of 20 days. It will thus be 
seen that while in April, scabies averaged 17 days' treatment, in May 13 days 
were required, and in June only 4.5 days. The April cases comprised many 
that were chronic, the accumulation of the winter months; whereas the June 
period represented the early cases detected at the baths. 
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CIL\PTER XIV 
RODENT ERADICATION 

To appreciate adequately the gravity of the problem concerning tJic 
destruction of rats which infested the regions occupied by the American Ex- 
])editionary Forces, more especially in the zone of the armies, it is necessary 
to review briefly the situation prior to the time when our forces went to France. 
Early in the war, rats in unusual numbers, infesting the advanced sections of 
the zones of operations, began to attract attention and soon were recognized 
as a serious pest, especially in the trench areas along the stabilized lines of the 
opposing armies on all fronts. These animals became numerous about dugouts 
where they not only ate contaminated or destroyed food, but also extended 
their ravages to clothing, leather, and many other things. Aside from their 
damage to material of various kinds, the rats also constituted a serious menace 
to the health and comfort of the men.' 

Where dugouts were not of rat-proof construction, rats boldly entered in 
search of food even during the day, and by their annoying presence deprived 
soldiers of necessary sleep and rest. They were most troublesome at night, 
however, when they would run over and occasionally bite sleeping or wounded 
men. Many American, French, and British soldiers described their harrowing 
sensations on awaking at night to feel the muddy feet or tail of a rat passing 
over their faces. This happened so frequently that some of the men habitually 
slept with some covering over their faces as a protection.' 

EFFORTS BY FRENCH TO CONTROL RATS IN TRENCHES 

Investigations relative to rats in the trenches and some woi-k of extermi- 
nation in certain sectors was begun by the French in 1915.' Variou-s methods 
were tried. Trapping and the use of several poisons yielded unsatisfactory 
results. The so-called rat virus of Danysz, probabh' Bacillus typhi murium 
(Loeffler), prepared by the Pasteur Institute, was employed to some extent 
but apparently without mvich success, and its use was soon i)rohibited, owing 
to a j)ossible {)athogenicity for man. 

A measure of success, however, with an extract of squills, or sea onion 
(Urginea maritima), was reported.^ The extract was ])repared by the Pasteur 
Institute and delivered in bottles sterilized in an autoclave at 120°. The 
object of the sterilization was to prevent bacterial decomposition, as this 
rapidly impaired the effectiveness of the poison. Although work was prosecuted 
within a very limited area, the destruction of 37,850 rats by this poison within 
four months was reported. As a supplementary measure, dogs were employed, 
and 8,825 rats were killed by them during the same period. 

This work, while apparently successful as a local measure, was not widely 
extended, and later in the war the preparation of the extract was discontinued 
by the Pasteur Institute. However, a squill powder poison wivs prepared and 
supplied by the Pharmacie Centrale de VArmee for use in various French sectors 
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and camps. The powder was mixed with grease in the proportion of 1 of the 
former to 2 or 3 of the hitter, and dehvered in tins of various sizes ready for 
use. In preparing bait 1 kilo of tliis compound was heated and mixed with 5 
kilos of bread cut into dice, the entire mass being stirred until the poison was 
absorbed or evenly distributed.' 

The use of phosphorus paste as a poison and of gases generated in holes 
by carbon bisulphide and calcium carbide were also advised by the Service 
de Sante of the French Army.' 

ORGANIZATION OF A RODENTOLOGICAL UNIT FOR THE AMERICAN EXPEDI- 

TIONARY FORCES 

When the United States entered the war, the hordes of rats infesting the 
entire war area and some of their depredations had already been described by 
many observers.' A number of cases of infectious jaundice, a rat-transmitted 
disease, had been reported. In addition, the danger of the introduction of 
bubonic plague was recognized early. Owing to the abnormal numbers of rats 
and their close association with the men in the trench areas, the transmission 
of this epizootic disease in the ordinary manner through rat fleas would be 
especially easy, and the ground seemed well prepared for one of the greatest 
epidemics in history. The importance, therefore, of keeping in touch with 
conditions and of controlling the rats as far as possible became evident as sani- 
tary and economic measures. Therefore, a member of the Biological Survey of 
the Department of Agriculture, because of his qualifications as a specialist in 
rat extermination, was commissioned in the Sanitary Corps, and was sent to 
the American Expeditionary Forces early in 1918, to make a study of the rat 
problem in its relation to the American Expeditionary Forces, and to deter- 
mine what protective measures might be taken.^ 

Conditions, at that time, along the front naturally first claimed the atten- 
tion of this officer, and an examination was made of trenches and dugouts in 
the lines of the 26th Division* holding the sector north of Toul in April, 1918. 
As a result of this investigation a clearer couception of the problem in its various 
bearing was gained. Since the American occupation of particular trenches was 
believed to be only temporary, evidence accumulating that the war would be 
likely to become one of movement, the chief surgeon, A. E. F., directed that 
the work on the rat problem should for a time be concentrated mainly on the 
protection of the vast stores then pouring into France for the supply of the 
American Expeditionary Forces.' A preliminary examination was then made 
of the principal ports in use, Brest, St. Nazaire, Bordeaux, La Pallice, and large 
interior depots at Gievres, Is-sur-Tille, Montoir, St. Sulpice, Nevers, and 
Thouars, as well as various camps, including Camp Hospital No. 29, about 
40 miles southwest of Bordeaux.' The construction of enormous depots was 
well under way, but supplies were arriving faster than they could be cared for 
adequately, and conditions favored rapid and dangerous infestation by rats.' 

As it became obvious that trained assistants would be required, the trans- 
fer from other branches of the military service of men experienced in rodent 
destruction work was recommended.' This recommendation was approved, 
and the men were requested by cablegram.* These men were from the staff of 
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the Biological Survey, but as they had enlisted or had been drafted into various 
branches of the military service, considerable time elapsed before they could be 
transferred to the Medical Department and sent to France.' 

In November, 1918, three ofRcers arrived in France as Rodcntological 
Unit No. 1, and two enlisted men, already overseas, were added to the organi- 
zation, which in total personnel then consisted of four officers and two non- 
commissioned officers.' These men were attached to the staff of the central 
Medical Department laboratory, whence the junior officers and enlisted men 
were assigned to temporary duty for the direction of labor details furnished by 
the Quartermaster Corps at the more important depots and ports where rats 
and mice were becoming troublesome and heavy losses due to their inroads 
wore threatened.' 
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Fig. 137.— Typical rat infestation (boles and runways shown) in the side of a trench west of Verdun 

INVESTIGATIONAL WORK AT THE FRONT 

As has been mentioned above, investigational work at the front began 
with a study of conditions in the trenches and dugouts in the lines held by the 
26th Division* in the sector north of Toul in April, 1918. Numerous trenches, 
dugouts, and ruins at and near the front were examined in order to determine 
the degree of infestation by rats and the effect of the presence of these rodents 
in large numbers on the health and comfort of the soldiers. The dugouts 
used as sleeping quarters were, as a rule, of rough wooden-frame construction 
with numerous possible entrances for rats. The animals were found to be 
destructive and troublesome, their abundance being evidenced by the number 
of their holes and well-beaten paths about dugouts, ruins, and even along the 
sides of bare trenches, where they frequently were forced to burrow well above the 
bottom, owing to standing water (Fig. 137). While most of the dugouts exam- 
40081"— 26t 68 
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ined in this sector were entered easily by rats, better structures later were seen 
elsewhere in French lines taken over by the American Expeditionary Forces. 
Many German dugouts, examined after the armistice, were found to bo of heavy 
timbers and planking with tight-fitting doors, which rendered them rat proof. 
But numerous rat holes and well-worn runways in the loose material banked at 
the sides against dugouts, pictures of the animals on walls of quarters, and traps 
found here and there were ample evidence that the Germans also were annoyed 
by rats (Figs. 138 and 139). Traps found were mainly of the snap type, but 
small cage traps also were evidently used by them.^ 

The men reported that rats took their food, sometimes gnawing holes in 
receptacles to reach it ; and they complained especially of the annoyance caused 




Fio. 138.— German dugout near Damvilliers, Meuse. Note rat holes to the right of the lower edge o( door. 
This type of dugout, with top and sides of heavy corrugated iron, could be made fairly rat proof, but 
frequently the animals made their entrance through the wooden ends 

by rats running across their faces when they were trying to sleep. An officer 
reported that one trench in which no rats had previously been seen by him 
appeared to be extensively invaded suddenly, as the animals began running 
about in numbers one night where none had been noticed before. This 
incident, according with the known migratory habits of rats, indicates what 
may happen near any heavily infested area. This local movement may have 
been due to attractive refuse and scraps of food scattered abqut by the men.' 

Rats commonly passed from bed to bed, and evidence was not lacking that 
in the trench areas they came in closer contact with man than was usual else- 
where. Aside from scattering fleas which might have become plague-infested, 
or other external parasites capable of communicating disease to the soldiers, 
there was obviously great danger under such conditions of the transmission of 
disease through contamination of food.' 
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A further study of conditions witli reference to rats was made along tlie 
former American front in January and February, 1919.' Detailed examinations 
were made at many points within the general area extending from near Nancy 
on the east to beyond Grand Pre on the west. 

While the entire region proved to be still generally infested with rats, there 
had been a marked movement since the former examination of lines north of 
Toul, described above, this movement evidently having taken place since the 
men had advanced and the trenches were abandoned.' A few rats still were 
living about dugouts and many sheltered places left unoccupied by the men, 
but the majority were congregating about places still in use, or where dead 
animals or much garbage was left on the field. Many horses and mules re- 
maining unburied, or very thinly covered, together with general unsanitary 
conditions prevailing about temporary camps of men clearing the field, furnished 
an abundant supply of food in places. With one or 
two exceptions no evidence of breeding was found 
among the females examined ; whereas, about quarter- 
master depots numbers of young were being brought 
forth at the same season. This fact suggested that 
conditions somewhat harder than those prevailing at 
the same time about depots were being met with by 
rats on the old front. Cats were numerous about the 
old trenches. Evidence that many weasels and foxes 
regularly patrolled the old trenches and searched the 
dugouts were also noted. Numerous tracks of wild 
boars were seen about trenches, the ground in 
various places being deeply rooted up : ' 

Specimens of the rats, all of which proved to be 
of the brown species {Rattus norvegicuk), were taken 
for examination, and a few were prepared as museum 
material. Examinations, mainly microscopical, were 
immediately made and slides prepared for more 
detailed microscopical studies. Most of the rats were 
fairly fat and appeared to be free from excessive 
numbers of internal parasites, with the exception of 
tapeworms in a few instances, suggesting that the animals infesting the trenches 
may average better in health than those frequenting the sewers and perma- 
nently filthy places in and about a great city. The following report and 
appended list of parasites, tabulated by localities, summarize the result of 
findings in the field and in the laboratory:' 

Seventy-five specimens of rats from eight stations along the American war front, col- 
lected in February, 1919, were examined, and also 16, the majority of which were young, 
from Is-sur-Tille. Examinations were made as follows: (1) For external parasite-K; (2) 
macroscopic examination for intestinal parasites; (3) micro.scopic examination for blood 
and tissue parasites in stained smears from bladder wall and bisected kidney; (4) microgcopic 
examination of centrifuged feces. 

The microscopic examinations of smears from the bladder and kidney, .stained by Giemsa'.'* 
method, were made primarily to find Spirochsela iderohemorrhagix, the organism of infec- 
tious jaundice. Six of the 70 specimens from the front of which smears were made contained 
spirochetes, which arc presumably <S'. icterohemorrhagise, representing a percentage of 8.6 of 




Vie. 139.— German wooden-base 
snap trap employed by (lermnns 
in their trenches 
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these specimens. As it was not feasible to make either cultures or animal inoculations, the 
identity of the spirochetes is merely presumptive, but this percentage compares favorably 
with the findings of other investigators. 

The high percentage of infestation with Hyvienolepis nana, which is now quite generally 
believed to be identical with the dwarf tapeworm of man, is worthy of note. In Italy, southern 
United States, and other places, this parasite has been recorded as one of the most common, if 
not the most common, tapeworm of man. On account of its small size, even though often 
present in large numbers, this worm is commonly overlooked. As the rat parasite is trans- 
mitted to man, as is now quite generally believed, by contamination of food or drink with 
ova-containing feces, it is not at all improbable that, under the conditions along the Western 
Front, many soldiers became infested by this worm. No data on this point, however, have 
come to hand. The larger species of Hymenolepis, H. diminuta, is also an occasional human 
parasite. 

Interesting from a purely scientific standpoint is the occurrence of a pair of specimens of 
Capillaria sp. in the bladder of a rat, together with a specimen of the irregularly shaped 
tough, whitish vesicular concretions which are frequently foimd in rats. The concretion 




Fig. 140.— Old shell hole, partially filled with water and camp refuse, whose shattered edges 
afforded convenient rat burrows. Illustrating battle-field conditions during the armistice 
between Varennes and Montfaucon, Meuse 

was removed when the rat was dissected in the field, placed in formalin, and preserved. 
Upon examination several weeks later the above-mentioned male and female Capillaria 
were found in the bottle with the concretion. This naturally suggests a possible relationship 
between the worms and the concretions. No other explanation for the formation of the 
concretions has yet been given. Unfortunately these specimens of Capillaria were destroyed 
in transit to the United States, and the species, therefore, could not be determined. Hitherto, 
male and female specimens have not been foimd associated in the bladders of rats, conse- 
quently the specific identity of the two sexes, separately described and named, is uncertain. 
A point worthy of note is the local abundance or rarity of particular species of parasites, 
affording an excellent demonstration of the fact that among rats, as among men, under the 
conditions of trench life, the fauna of one are likely to become the fauna of all. The following 
examples are illustrative of this. At all points investigated along the Western Front, Try- 
panosoma letvisi were present in approximately 30 per cent of individuals, whereas not one 
of 16 specimens from Is-sur-Tille was infected. All of the three specimens taken at Glorieux 
had their intestines crowded with tapeworms, of three different species, at least two species 
in each. This condition was not found to anything like the same extent in any other set of 
specimens. The cysts in the liver of Cysticercus fasciolaris, the larval form of Txnia txnia- 
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formis of the cat, occurred in 33 per cent of the specimens from Bras, whereas not more than 
one case in 15 to 18 specimens was met with elsewhere. The common rat louse, Polyplax 
spinulosus, occurred practically luiiversally on specimens from Lonpinont and Bras, and only 
to the extent of 30 to 50 per cent in other places. Even more striking was the occurrence 
of the itch mite, Notoedres muris, in the majority of specimens from Loupmont and Etain, 
and its rarity or complete absence from specimens from the other localities. 

On account of the season of the year, midwinter, few external parasites were found 
except lice and itch mites. Some specimens were carrying an incredible number of louse 
eggs, others only a few or none. The lice themselves were not numerous. Only one flea, a 
specimen of Ceratophyllus fascial us, was found. 




Fir, 141.— Brown rat, taken at entrance to burrow in trench wall near Varennes, Meuso 
Table No. 55. — Parasites detected in rodents discovered in Zone of Advance, A. E. F. 



Locality 



Specimens examined: 

Blood.- 

Intestinal 

External.. 

Spirochseta icterohemor- 
rhagix. 

Trypanosoma Uwisi 

Hiimenolepit diminuta 

HymenoUpii nana 



Txnia ratti 

Ci/sticercusfascioJaris (lar- 
va of Txniaformis) . 

Trichuris (murisf) _. 

StTOTigyloides (sp. ?) 

CapJiJarJo sp 



Polyplax spintdosus 

Ceratophyllus fasciatus. 

Hototdret murit 



Beau- 
mont 


Mont 
Sec 


Loup- 
mont 


Etain 


Bras 


Glo- 
rieux 


Va- 
rennes 


Mont- 
faucon 


Is-sur- 
Tille 


Total 
per- 
cent- 
age 


1 

1 
1 


7 
7 
7 

1 


12 
12 
15 
2 


15 
13 
15 



18 
17 
18 



3 
3 
3 
2 


14 
13 
12 




1 



16 
14 
16 



7 






2 



5 
3 


5 
2 


3 



1 
2 


6 



6' 






24.6 
8 





3 


1 


4 


7 


2 


2 





4 


26.4 












1 


1 
1 


1 
6 


2 












1 


4.6 
10.3 


1 

1 





2 




2 
1 


1 
3 



2 









•2 




•1 








4.6 
17.6 
1.1 


1 




5 



13 



4 



17 
1 


3 



6 





8 



61.3 

1 


1 


1 


g 


11 
















22.6 



Remarks 



Presumably S. kterohemor- 
rkagix. 

Occasional human para- 
site. 

Probably identical with 
the common human 
species. If so, readily 
transmissible. 

Encysted in liver. 

Only eggs found (in feces). 

•Larvae found in feces. 

^ and9 in bladder with 
tough' irregular concre- 
tion. (Specimens de- 
stroyed In transporta- 
tion, therefore species 
not determined.) 

Small i>er cent due to 
season (Febniarj). 



1078 



SANITATION 



INVESTIGATIONAL WORK IN CAMPS AND DEPOTS 

During the progress of rat-and-mouse dcsttuctioii work prosecuted in 
camps and depots, specimens were preserved in order to identify specifically 
the various animals involved, and numerous experiments with poisons, traps, 
and baits were carried on with a view to improving methods of attack in accord- 
ance with varying local conditions. Records also were kept, in so far as it 
was practicable to do so, of the relative numbers of males and females destroyed, 
together with other data bearing especially on breeding habits and infestation 
by parasites.' 

As in the trenches, the rats inhabiting camps and depots proved to be 
nearly all of the brown species (Rattus norvegicus). However, a few black 
rats (Rattus rattus) were found in certain warehouses, especially at Gievres, 




Fio, 142. — Advance Depot No. 1, near Is-sur-Tille, Cote d'Or. Storage of miscellaneous supplies, among which rats 

were likely to find shelter as well as food 

where brown rats were present in small numbers and competition between the 
two was slight. The house mouse (Mies musculus) became troublesome in 
places, and several indigenous species of mice also were caught in the depots.' 
Experiments with poisons were carried on in connection with rat-destruc- 
tion work which began at Camp Le Coumeau, 4 miles from the coast and about 
40 miles southwest of Bordeaux. At this point about 400 barracks and other 
structures were taken over from the French by the Americans early in the spring 
of 1918. The buildings were grouped on a level sandy plain surrounded by 
pine forests. The nearest towns are Cazaux, on the lake of the same name 
3 miles to the south, and La Teste on the coast 4}4 miles to the north. A 
canal passing the camp connects Lake Cazaux with the coast near La Teste. 
Except for this canal, which affords a favorable migration route for rats, the 
camp was fairly well isolated. During the winter the place had been occupied 
by some 15,000 French and Colonial troops. Conditions prevailing at that 
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time had permitted the development of a colony of brown rats estimated at 
5,000. The barracks and adjacent canal banks were heavily infested, the 
animals living mainly in holes in the ground. The rats began to come out 
early in the evening, and in the latter part of May and early June numbers 
might be seen moving about before dark. At this time the camp was used by 
the American Expeditionary Forces largely as a labor replacement depot, the 
men at first mainly Spanish civilian contract laborers were soon followed by 
about 1,500 Italians employed as labor troops. Although conditions were not 
entirely favorable, some difficulty being encountered in controlling the scat- 
tering of food and waste by these imperfectly disciplined men, the rats were 
rapidly destroyed by poisoning until comparatively few were left.' 




Fig. 143.— Advance Depot No. 1, near Is-sur-Tille, Cote d'Or. On left typical view of warehouse 50 feet wide and 
varying from 300 to 500 feet in length. By systematic and persistent trapping rats were prevented from becoming 
unduly numerous here 

Strychnia (alkaloid), white arsenic or arsenious acid, and powdered squills 
or sea onion ( Urginea maritima) were poisons tested and used fairly effectively 
in turn. A quantity of barium carbonate, one of the most efficient rat poisons 
known, also was ordered, but through some error the material supplied proved 
to be an inert form of this mineral and useless for our purpose. Squill poison, 
especially, was employed in many experiments. That rats may be killed by 
eating squills has been known for many years. The plant has been less exten- 
sively utilized, however, for this purpose in America than in Europe, perhaps 
because it is essential that the material used should be as fresh as possible, and 
that exported is apt to undergo deterioration. The use of the poisonous 
extract, which is probably best, by the French during the war has already 
been described (see p. 1071).' 

At Camp Le Courneau a measure of success was obtained with the squill 
powder, which, when in good condition, is evidently an effective, although 
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rather slow, rat poison. The extract, or sciUitm, formerly prepared by the 
Pasteur Institute and later manufactured commercially in England, was not 
tested, but is said to be much more rapid and deadly to rats. Squill powder 
is exceedingly bitter, and, owing to this warning taste, is not likely to be taken 
by human beings in doses large enough to be dangerous, an obvious advantage 
over most rat poisons. Unfortunately, however, it is also repugnant to rats, 
and they may be induced to feed freely upon it only when very hungry or 
when the powder is mixed with some very attractive food. In experiments 
at Camp Le Courneau the most satisfactory results reached were by stirring 
dry squills with grated cheese, rolled oats, cornmeal, or flour, in the proportion 
of about 1 part of the squills to 4 of the other ingredients. To this was added 
enough of a mixture of sirup and water to make a stiff dough, which was rolled 




Fig 



144, — Advance Depot No. 1, near Is-sur-Tille, Cote d'Or, showing forage (hay and grain) piled on 
dunnage laid on the ground and eovered with canvas 



on a board and cut into cubes about one inch in diameter. One-half of one of 
these cubes was usually fatal to the rat in about 48 hours, as shown by feeding 
experiments carried on at the camp hospital laboratory. The rats began to 
show evidence of discomfiture within an hour after feeding upon the poison, 
crouching in a corner of the cage in a somewhat stupefied condition, the toes 
of the front feet sometimes clenched. A few hours later they were found lying 
on one side or rolling over and over in evident pain, the underparts, and in 
some cases the entire fur, soaked with urine. Meanwhile, in some instances, the 
limbs were spread widely apart and apparently no longer capable of supporting 
the weight of the body. Some hours before death the animals passed into a 
semicomatose condition, usually lying on one side. Several rats which ate 
smaller quantities of squill powder became ill, but apparently recovered after 
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a day or two. These usually refused to take squills again, but could be induced 
to eat some other poison. The campaign at this locality demonstrated the 
importance of changing poisons and baits frequently. Of the rats killed, a 
comparatively small number were found on the surface, the majority being 
able to reach their holes. The fact that baits were taken and a few dead 
animals were seen scattered here and there, some in the entrance of burrows, 
together with the absence of tracks in places which had been much frequented, 
was evidence of progress in the work.' 

Comparative tests of strychnia (alkaloid) and strychnia sulphate indicated 
that the latter was almost invariably rejected by rats, probably owing to its 
greater solubility and the increased difficulty in concealing the exceedingly 
bitter taste. In the less soluble alkaloid form, strychnia also proved strongly 
repugnant to the rats, but when baits were suitably prepared, a certain number 
received fatal doses. This poison was most success- 
fully used in a starch paste as a coating for rice and 
whole oats. Whole oats are preferred by rats, but as 
each grain is very skillfully hulled by them it was 
found that most of the poison was avoided, unless 
the grain was still moist. In order to obviate this 
difficulty, the oats were boiled for about 10 minutes 
in order to loosen the kernel and permit the poison 
to enter. The grain was then drained and coated. 
Arsenic was used successfully in various com- 
pounds, especially cooked rice and rolled oats.' 

A small number of rats remaining after a great 
majority had been destroyed appeared to reject 
all poisons offered, and this number was then 
further reduced by systematic trapping. In this 
work some French cage traps were given a trial, 
but soon were rejected as being much less effective 
than the all-metal snap traps which were secured. 
(Fig. 145.) Trapping affords a better opportunity 
than poisoning operations for examining specimens. 
Very few pregnant females wore found until about 
the month of September, 1918, when the number 
began to increase. All the rats examined at Camp Le Courneau were of the 
brown species (Rattus norvegicus). A noteworthy color phase, apparently 
melanistic and not observed elsewhere in France, included a large proportion 
of individuals: These were blackish and not very unlike true black rats in 
general appearance. Similar specimens are sometimes taken in America and 
in the British Isles. During the dry weather of summer the rats were heavily 
infested with fleas (Ceratophyllus fasciatus), but these became much less 
numerous with the advent of the autumn rains.' 

In November, 1918, systematic trapping operations were organized in the 
larger quartermaster depots, some of which were then threatened with serious 
infestation by rats and mice. In this work the trained men assigned by the 




Fig. 145. — French all-iiieLul snap Irap, 
of which thousands were used in 
rodent-control work for the Ameri- 
can Expeditionary Forces 
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Medical Department were placed in charge of squads of laborers, usually 
from two to four men, furnished locally by the Quartermaster Corps. Snap 
traps of a French type (Fig. 145), varying in number from several hundred to 
2,000 or more, according to local conditions, were set by the men in the ware- 
houses and other places frequented by rats. These were visited and rear- 
ranged daily. In some places it seemed advisable to cover all traps carefully; 
in others it appeared to be more advantageous to leave them exposed.' 

The larger and more important depots were located at points at some dis- 
tance from places where large colonies of rats already were established. This 

was a most fortunate 
circumstance, as the 
warehouses 50 feet wide 
and 300 feet or more in 
length(see Fig. 143), were 
mainly temporary struc- 
tures hastily erected 
under stress of war con- 
ditions, nearly all without 
]iroper floors, and afford- 
ing ample food and shel- 
ter to all rats able to 
reach the locality. Al- 
though no rats were 
present when the build- 
ings were constructed, it 
was clear that some 
would be carried in along 
with the vast stores 
transported. The im- 
portance of preventing 
rats and mice from be- 
coming established in 
largo numbers was recog- 
nized early and through 
the trapping campaign 
they were effectively 
checked. Conditions 
were found to vary widely 
in different depots, how- 
ever, and the value of eliminating as far as possible any shelter for rats 
and mice was demonstrated. Where warehouses were constructed with floors 
elevated several feet very few rats appeared. In many places it was necessarj' 
to pile vast stores on dunnage consisting commonly of wooden slabs or scrap 
lumber laid on the ground. Rats and mice found convenient shelter and 
burrowing places for rearing their young under the slabs; but when stores were 
moved frequently, and the slabs invariably turned up and the ground cleared 
at every opportunity the animals were dislodged and their rapid increase in 
numbers effectually checked.' 




Fig. 146.— Rat hole under boxes of subsistence supplies in warehouse at Montoir, 
Base Section No. 1, A. E. F. Note tracks and tail marks ot rat on sandy floor 
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The most difficult conditions were met with at Advance Depot No. 1, 
near Is-sur-Tille and Cote d'Or. The position of this great depot, so vital to 
the American forces, may be likened to the nock of an hourglass. Converging 
streams of supplies from the various base ports and intermediate depots poured 
in for distribution thence in diverging lines along the front. Rats and mice 
were observ^ed in arriving cargoes and numbers were undoubtedly transported 
in salvage material returned from the rat-ridden zone of operations. Vast 
stores of forage impossible to rat-proof accumulated near the Tille River, 
together with huge piles of firewood and salvage, and furnished abundant 
shelter for rats. The problem still further was complicated by the presence 
of thousands of men in temporary barracks in Camp Williams closely adjoining 




Fig. 147.- 



-Kats and mice of various kinds trapped in one night. A typical catch in .\dvance Depot No. I, 
near Is-sur-Tille. Note type of trap used 



the depot. The rats tended to gravitate to the subsistence warehouses and 
to the great stacks of forage, where trapping operations were centered. Al- 
though, as the records show, both rats and mice were breeding freely through- 
out the winter at our principal depots in France, the trapping operations served 
eflfectually in checking inroads by rats. Thousands of mice were destroyed 
by the men in early spring when stacks of forage which had remained a long 
time in place were removed. ' 

RATS AND MICE DESTROYED 

Owing to the fact that numbers of the rats poisoned at Camp Le Courneau 
died in their holes, no accurate records of the total number destroyed there 
could be obtained. It is believed, however, that it would not have been less 
than 5,000. Following is the list of animals trapped to check their increase in 
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storage depots, but does not include a considerable number devoured by their 
own kind after being caught, those removed from traps and tlu-own away by 
unauthorized persons, others dragged away by dogs, and still others the sexes 
of which for various reasons were not determined. The total number of all 
rodents recorded as destroyed in camps and depots, excluding Camp La 
Courneau, is 12,203. Analysis of the figures for which data are complete 
indicates a rapid breeding rate with no marked disparity in sex. Thus the 
number of immature individuals and of embryos in the brown rat (Raltus 
norvegicus) each exceeds the number of adults of both sexes. The number of 
black rats (Rattus rattus) is too small to afford a basis for reliable deductions. 
The large number of embryos of the house mouse {Mus musculus) indicates a 
high frequency of births, since as compared with the brown rat the average 
size of litters is much smaller.' 

Brown rat (Rattus norvegicus): 

Adult males 670 

Adult females 640 

Young males (not of breeding age) 636 

Young females (not of breeding age) 807 

Embryos ' li 767 

Total 4,520 

Black rat {Rattus rattus) : 

Adult males 14 

Adult females 5 

Young females (not of breeding age) 4 

Embryos 20 

Total 43 

House mouse (Mus musculus) : 

Males 1.938 

Females 1,704 

Embryos 2, 717 

Total 6,359 

Of 100 pregnant brown females examined, the average number of embryos 
was 7.92; the highest number, 17, was observed in a single individual at 
Is-sur-Tille : the smallest number, 3, was noted twice in examples from St. 
Nazaire. Every number from 3 to 17 is represented in the series. Two 
females of the black species from Gievres contained 10 embryos each. Of 100 
pregnant female house mice examined, the average number of embryos was 
5.73; the highest number, 10, was recorded in three individuals; and the lowest 
number, 1, in a single example. All intermediate numbers were represented.* 

GENERAL HABITS OF RATS IN FRANCE 

General observations in many parts of France indicate that while the 
country as a whole is infested with brown rats, their numbers are not so 
excessive in most places as they would be were it not for the nearly exclusive 
use of masonry in construction. Since the brown rat is essentially a burrowing 
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animal, considerable difficulty is encountered in finding suitable quarters in 
buildings of stone and concrete. Rats are forced to burrow largely in banks 
or sheltered spots adjacent to buildings, in the vicinity of which food may be 
secured. Burrows are commonly found here and there along the banks of 
streams, especially near towns, in moats surrounding walled cities or chateaux, 
and along the banks of canals.' 

A favorite site for burrows is in the shelter afforded by the angle of the 
wall at a lock. The great system of canals in France affords natural routes 
for the dispersion of rats, and it is probably along some of these that many of 
the first rats reached the trenches in the zone of operations. A few rats entering 
the trenches at many points found the vital elements, food and shelter, in 
abundance, and through rapid reproduction soon produced probably the greatest 
colony of these rats the world has ever known.' 




Fio. 148.— Head o( rat left in trap. Body devoured, showing cannibalistic habits of tbe animals. 
Trap, an American all-metal type, used to a limited eitent in France 

In the war zone rats found many sheltered sites for holes along the sides 
of trenches and about dugouts, or even around the shattered edges of a shell 
hole. Food is always abundantly supplied through scraps scattered about by 
an army holding stabilized lines, and this scattering of fragments is difficult 
to control, since men under stress of war conditions are largely out of hand 
as regards sanitary matters. If unguarded stores or fragments of ordinary 
food or kitchen waste become scarce, dead draft animals or even the buried 
bodies of soldiers may be fed upon. In addition to all this, food for rats is 
derived from unburied fecal matter, and, finally, during the summer season 
considerable herbaceous vegetation is consumed by them.' 

The cannibalistic tendency of rats was well showoi during the progress of 
trapping operations. Many individuals caught were partially or completely 
devoured by others. In some instances only the head or a few fragments of 
fur or claws were left. It seemed clear that any rat dying of disease or becoming 
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weakened thereby would be liable to be attacked by its fellows, wlio in devouring 
the body would acquire any parasites present.' 

The very small number of black rats {Rattus rattus) met with in the course 
of the work in France is noteworthy. None were seen among those destroyed 
at Camp Le Courneau, and few were apparently able to maintain themselves 
in the ports, but occasional individuals were taken in depots, especially at 
Gievres, where, owing to the very systematic elimination of shelter, there were 
few brown rats to compete with.' 

While local migrations are no doubt frequent, studies of tracks indicate 
that the brown rats as a rule do not wander far from their burrows if food is 
within easy reach. In the vicinity of their holes they may pass and repass in 
a single night many times over the same well-beaten paths. Wherever tracks 
may be distinctly seen, marks made by the dragging tail are usually also in 
evidence.' 

In the late spring and early summer of 1918, few brown rats were breeding 
at Camp Le Courneau, but breeding was resumed in the early fall. Along the 
former war front, where harder conditions were evidently being met with 
specimens examined in January and February, 1919, indicated that little breed- 
ing was in progress. During the same period, however, young were being 
brought forth in considerable numbers about depots, this reproductive func- 
tional activity being apparently associated with favorable environmental 
conditions.' 
MAMMALS OTHER THAN RATS AND HOUSE MICE INVADING A. E. F. DEPOTS 

Systematic trapping in storage warehouses at our great internal depots 
surrounded by open country soon revealed the presence of various species of 
native mammals, which, like the house rats and house mice, were very recent 
invaders. Slight damages to flour and forage by several of the rodents were 
detected, but owing to the small numbers of these animals as compared with 
the house mice, they wore not regarded as a serious menace. Specimens of 
four species of insectivorous mammals were captured, of which only the mole 
appeared to be in any way injurious. Two species of weasel were doubtless 
beneficial, acting here as natural enemies of the various rodents. The number 
of certain rodents destroyed, as shown by the following annotated lists, affords 
some idea of the relative abundance of the more important species. The smaller 
totals of embryos as compared with Mus musculus indicate slower breeding 
than in that species during the same season (November, 1918, to April, 1919).' 

Apodemus sylvaticus {deer mouse). — In certain warehouses at Gievres deer 
mice were found burrowing in stacks of flour, but their inroads were soon 
checked, partly by trapping and partly by having the invaded flour moved 
and the ground beneath thoroughly cleared.' The species was found in smaller 
numbers in warehouses at Is-sur-Tille and at Montoir. At both localities it 
is common and generally distributed in the country adjoining the depots. 
The burrows are usually located under bushes, but may open in bare ground. 
Several examined were in sandy places, the entrances leading down obliquely 
about 18 inches to a clean cavity several inches in diameter from which the 
animal was dislodged. Competition by house mice may check the increase 
of this species about depots. In eight pregnant females the average number of 
embryos was 5>^, the highest number recorded being 7; the lowest 3. 
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Males destroyed 202 

Females destroyed 115 

Embryos destroyed 104 

Total 421 

Micromys minutus (harvest mouse). — When stacks of forage at Is-sur-Tille 
were removed, small colonies of these mice were found living in bundles of 
branches used as dunnage.' They seemed to be limited to certain places, 
mainly, beneath piles of sacked oats, where they cut holes in the sacks and fed 
upon the graiu. As usual under such conditions, more grain was wasted, how- 
ever, than actually eaten by the rodents. 

Eliomys quercinus (dormouse). — One only was captured in a storeroom at 
Is-sur-Tille.' Some damages to stores were reported by this species by the 
French. 

Microtus arvalis {meadow mouse). — In the fall and early winter of 1918-19, 
this meadow mouse was excessively abundant in the fields surrounding several 
of our depots, especially that at Is-sur-Tille.' Numbers invaded the warehouses, 
where numerous burrows and tunnels or runways were made in the moist ground 
beneath slabs laid as dunnage. They appeared to be as plentiful under baled 
hay as under stacks of oats in sacks. Damage by these mice appears to result 
more from the cutting of sacks in gathering nesting material and the consequent 
wasting of grain, than from grain actually consumed by them. After the 
severe weather of January and February, 1919, evidence of excessive numbers of 
mice in the fields had disappeared in such widely separated points as Is-sur- 
Tille, Cote-d'Or, and Montoir near St. Lazaire. Moderate infestation of forage 
continued, however, and the species bred rather freely throughout the winter. 
In five pregnant females examined, the average number of embryos was 4%, 
the highest number noticed being 6, and the lowest 3. 

Males destroyed 243 

Females destroyed 244 

Embryos destroyed 271 

Total - 75S 

Evotomys glareolus {red-backed meadow mouse). — -Smaller numbers of red- 
backed meadow mice were trapped, mainly in piles of flour in warehouses at 
Gievres during the winter of 1918-19, where they were associated with Mus 
musculus and Apodemus sylvaticus.^ A few were found breeding, but the species 
evidently was unable to gain a strong foothold, and little damage could be 
attributed to it. 

Males destroyed 28 

Females destroyed ■ 16 

Embryos destroyed 16 

Total 60 

Talpa europaea {European male). — Moles are very numerous nearly ever}-- 
where in France, and damaged stores piled on dunnage to a limited extent by 
burrowing under and throwing up hills of wet earth, which, coming in contact 
with sacks of grain or flour, or bales of hay, created moldy conditions so that 
sacks rotted, and the contents were apt to be spilled.' In some places this was 
guarded against, however, by laying canvas over the dunnage. 
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Crocidura leucodon. — This shrew was fairly common under dunnage in the 
wetter places where forage was stored at Is-sur-Tille. Like the other shrews, 
it appeared to be harmless.^ 

Sorex aranc.us. — Like Crocidura leucodon, this shrew inhabited damp 
places under dunnage on which forage was piled at Is-sur-Tille, but was found 
in smaller numbers.' 

Sorex minvtvfi {minute shrew). — This small shrew was relatively rare as 
compared with the other species at Is-sur-Tille.' It was associated with 
Sorex araneus in wet places under stacks of forage. 

Mustela nivalis {weasel). — During the winter, weasels were rather common 
in and around warehouses and stacks of forage at several large depots, and 
doubtless destroyed many rodents, thus tending to check the abnormal in- 
crease of these animals. Weasels about warehouses should, as a rule, be 
protected everywhere.' 

Mustela erminea {ermine). — The ermine appears to be much less numerous 
than the weasel in France. Several, however, were observed in trenches and 
in warehouses and around stacks of forage at Is-sur-Tille, where, like the 
weasel, they were doubtless an aid in controlling the numbers of rodents.' 

That the two vital elements, food and shelter, are necessary in order that 
rats and mice may thrive, and that efforts directed toward the curtailment of 
either or both of these elements tend to check their numbers, was demonstrated 
anew in the course of the destruction and control work in France; as also was 
the importance of eliminating the first arrivals and thus preventing these 
animals from acquiring a foothold and establishing themselves in places not 
already heavily infested. The brown rat, naturally a burrowing animal, is 
especially adapted to a life in the trenches. Ample food and shelter provided 
there quickly attracted the few inhabiting the general region, and although 
some were killed by the soldiers, they increased in numbers at a prodigious 
rate. When the trenches were abandoned by the men, however, most of the 
food supply was cut off and the rats became at once exposed to the attacks 
of many prowling foxes, cats, weasels, and other animals. Under these suddenly 
adverse conditions, many were obliged to move, breeding was interfered with, 
and their numbers seemingly decreased.' 

Our depots, hurriedly laid out and constructed under war conditions on a 
gigantic scale for the reception of the greatest accumulation of supplies in historj, 
afforded an especially favorable environment for the development of mouse as 
well as rat colonies. While little proper rat-proofing could be attempted, it 
was found that much could be accomplished by giving special attention to 
floors. In many places flour, rice, potatoes, and many other subsistence 
supplies were piled upon slabs or rough, temporary floors laid upon the bare 
ground. Where these were movea frequently, the ground beneath swept clean 
before the space was again occupied, and all trash in the vicinity eliminated, 
rats and mice were slow in acquiring a foothold, but where stores were left a 
considerable time undisturbed, the increase of the rodents was more rapid.' 

Some damage to grain in sacks resulted from the invasion of comparatively 
small numbers of rats and mice, which in seeking nesting material cut away 
sections of sacking, permitting far more grain to be scattcrea than was actually 



IN THE AMERICAN EXPEDITIONARY FORCES 1089 

eaten by the animald. It was found that much of this waste coukl be prevented 
by placing a layer of heavy canvas under the lowest tier of sacks with projecting 
edges folded upward around the sacks in such a manner that any grain scattered 
would be caught and recovered on the canvas.' 

Thus the campaign about camps and depots resolved itself mainly in the 
taking of preventive measures to protect the vast stores required by the Army.' 
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CHAPTER XV 
AN ANALYSIS OF THE INCIDENCE OF COMMUNICABLE DISEASES" 

Conclusions, estimates, and opinions based upon current study of disease 
incidence in the American Expeditionary Forces were subject to con- 
siderable error, owing to the important differences between the experience of 
such forces and the experience in relatively stable populations with a fairly 
permanent location. The rapid alterations in strength of the American Expe- 
ditionary Forces as a whole, and of its larger component groups, the frequency 
of change in location of organizations, the constant change in designation and 
numbers of many of the elements in the Services of Supply troops, the fluid 
state of tables of organizations, all contributed materially to errors in epidem- 
iological studies. 

Despite the fact that the current reports of the diseases in question (i. e., 
the diseases specified in The Manual for Sick and Wounded Reports, Section XII) 
were not wholly accurate or prompt enough for epidemiological purposes prior 
to March 11, 1918, the completed hospital records of cases were subsequently 
so coded and tabulated in the chief surgeon's office, A. E. F., that the statistical 
statement of incidence of the diseases can be accepted as of equal value with 
those collected later. 

The official figures for the strength of the American Expeditionary Forces 
by months as of the middle of each month beginning July, 1917, are here given, 
as they are the basis for morbidity incidence per 100,000 strength, which will 
be used throughout this chapter. 

The strength figures given out by G-1, G. H. Q., and later by G-1, Hq. 
S. O. S., for the first of each month are used as standard and are approximately 
correct. 

Strength of the American Expeditionary Forces by Months 



1917 

July 15,555 

August 26, 703 

September 44, 744 

October 70, 079 

November lOG, 990 

December 141, 995 

1918 

January 188, 652 

February 229, 316 

March 286, 521 

April 437, 063 

May 503, 265 



June 739, 042 

July 988, 015 

August 1, 077, 595 

September 1, 516, 386 

October 1, 741,593 

November 1, 854, 523 

December 1,911, 141 

1919 

January 1, 806, 033 

February 1, 661,000 

March 1, 479, 000 

April 1, 200, 000 



<» This chapter is based on two reports made by Col. Haven Emerson, M. C, chief of the section of epidemiology, 
division of sanitation, chief surgeon's office, A. E. F. One of these reports, General Survey of Communicable Diseases in 
the A. E. F., was published in Tlie Military Suregon, 1921, xlix, No. 4. 389; the other. Minor Communicable Diseases, was 
published in The Militanj Suregon, 1921, \\ix, No. 6, 642. 
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The monthly strength figure was calculated by adding to or subtracting 
from the strengti) given for tlie first of a month lialf of the difFeroncc between 
this figure and the strength as given for the first of the next month. 

Although in the case of measles, which up to June, 1918, was reported 
only by mail, and, therefore, reports were received two to seven days after 
actual diagnosis, and exceptionally in other diseases the reports were delayed, 
in the statement of incidence bj' weeks, which appear for the diseases below, 
the cases are recorded according to day of origin and not by the day of receipt 
of the report. 

DIPHTHERIA 

Weekly figures for diphtheria before December, 1917, are considered too 
unreliable to report; therefore, only the monthly record of the disease is given 
for the first five months of the American Expeditionary Forces. With such a 
small number of troops as formed the basis of our rate per 100,000 strength 
from July to November, 1917, the exaggerated effect of a few cases in the or- 
ganizations than in France and England leads to erroneous conclusions as to 
the prevalence of disease. A rate of 83.6 per 100,000 strength for July, 1917, 
based on a strength of 15,555, is of much less reliability statistically than a 
similar rate in March, 1918, based on a strength of 286,521. The first important 
episode which gave a sudden rise in the diphtheria rate occurred in the week 
ending March 17, 1918, when the 32d Division, arriving in France with a con- 
siderable number of cases, and the probability of numerous carriers in its com- 
ponent organizations, developed by the prevalence of diphtheria in its camp in 
the United States, passed from the base port across France to its training area 
between Dijon and Langres. 

The 35th Division was the only other organization in the American Expedi- 
tionary Forces which, coming with such a definite history of diphtheria preva- 
lence during training camp experience in the United States, developed wide- 
spread incidence of the disease for several months after its arrival in the American 
Expeditionary Forces. 

From the middle of June, 1918, until May, 1919, the incidence rate of 
diphtheria varied but little from week to week, and the epidemics that occurred 
were local in area and small in numbers. 

The epidemic of influenza may have been a factor in causing a general 
rise in diphtheria in the weeks from October 13 to December 15, 1918, but, 
regardless of influenza, these are months when diphtheria is apt to prevail. 

There were many observations indicating that gas intoxication of sufficient 
intensity to cause lesions of the throat and larynx caused a predisposition to 
diphtheria. On the other hand, it is quite possible that the reason for the spread 
of diphtheria among gassed men was that the sloughing and membranous 
lesions, the results of excoriations, were not frequently examined for the 
Bacillus diphtheriae, and thus cases and carriers were developed without early 
control. 

At the Mesves Hospital Center especially, and to some degree in other 
hospitals, wound diphtheria was found in considerable numbers under such 
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conditions that infection of wounds by carriers among hospital personnel was 
considered probable in the majority of cases. 

The most interesting observations of the experience at Mesves in this 
connection was that infection of wound surfaces with the diphtheria bacillus 
does not generally exhibit the characteristic toxemia of the disease, nor is the 
development of the bacillus in wounds materially affected by the use of anti- 
toxin therapeutically. 

A total of 4,714 cases of diphtheria and 62 deaths were reported between 
July 1, 1917, and April 30, 1919, inclusive, giving a case mortality per cent of 
1.3. The case mortality in the French Army (zone of army and interior) was 
1.61 per cent, January, 1915 to October, 1918. 

The monthly diphtheria incidence rates per 100,000 strength in the British 
Expeditionary Forces and in the French armies were at all times far below the 
rates of the American Expeditionary Forces. 

In the British Expeditionary Forces in 1915 the monthly rate per 100,000 
ranged frona 2.6 in July to 9 in February, averaging 5.1 for the year. In 1916 
the lowest monthly rate was 3.1 in April, the highest 11.8 in November, with 
an average for the 12 months of 6.7. In 1917 the lowest monthly rate was 6.5 
in November, the highest 13.5 in March, with an average of 9.7 for the 12 
months. From October, 1918, to April, 1919, inclusive, the rate varied between 
3.2 in October to 9.8 in November, with an average rate of 7.3 for these 6 
months. 

The reports from the French armies were divided into case incidence in 
the zone of the armies and case incidence in the interior. The monthly incidence 
rates for diphtheria for 100,000 strength in the zone of the armies varied in 
1917 from 5 to 7, in 1918 from 4 to 8, in 1919 from 2 to 7. The comparable 
rates for troops in the interior were in 1917, 16 to 29, in 1918, 17 to 38. 

The incidence rates for diphtheria in the American Expeditionary Forces 
per 100,000 of strength by months were: 

1917 

July 83. 6 

August 37. 5 



Septoinber 40. 3 

October 11. 4 

November 4. 7 

December 12. 7 



1918 

January 9. 

February 20. 1 

March 92. 9 

April 53. 1 

Mav 65. 4 



1918 

June 45. 

July 25.4 

August 33. 8 

September 20. 6 

October 19. 6 

November 26. 3 

December 25. 



1919 

January 21. 1 

February 22. 7 

March 22.4 

April 16.3 

The British armies as a whole, in France and Belgium, and the French 
troops, in the zone of the armies escaped, because of the scattered character 
of civilian population in the occupied territory, such a degree of contact with 
and infection from the French civilian population as our troops were exposed to. 
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Comparison between our case incidence of diphtheria and its incicUnicc 
among the French troops in the interior woukl be more profitable and just. 
The average French rate for diphtheria per 100,000 troops in the interior for 
July to December, 1917, was 19.5; for the American Expeditionary Forces, 
34.3. The comparable French rate for 1918 was 30.5; for the American Expedi- 
tionary Forces, 25.1. 

MALARIA 

No cases of malaria were reported in the American Expeditionary Forces 
before June, 1918. Between June, 1918, and February, 1919, inclusive, 851 
cases of malaria were reported, with four deaths. The cases were distributed 
as follows: 



June- 
July - 



1918 

61 

94 

August 136 

September 200 

October 128 

November 81 

December 42 



1919 

January 41 

February 18 

March 22 

April 28 



The four deaths were reported in July and September, 1918, and in Janu- 
ary and March, 1919. 

One of the deaths occurred almost immediately after arrival of the patient 
at a port in England. His condition had been diagnosed on shipboard as 
acute jaundice. 

The first cases which were reported in June, 1918, were undoubtedly 
recrudescences of the disease in men who had been enlisted from the Southern 
States (Alabama), where the disease is prevalent, since the time of j-ear and 
location of the organizations precluded any recent new infection by anopheles. 

It is, of course, a bare possibility that some of the cases of malaria were of 
indigenous origin in France, since malaria was brought to and distributed in 
France rather widely by infected men invalided home from Saloniki. The 
anopheles breeds rather widely, but not vigorously or abundantly, in France, 
and the nighttime is usually so cool, even during the breeding season for mos- 
quitoes, that they arc not very active or aggressive, even where they could be 
found on the wing in the parts of France mostly occupied by our troops. 

It may be taken for granted that our troops brought their malaria with 
them, that they did not spread it among themselves or in the civil population 
in France or England, and that the fatigues and exposures or their various 
occupations were chiefly responsible for the development into clinical mani- 
festation of the great majority of the cases reported. 

MUMPS 

In terms of sick wastage, and measured by the number of days lost from 
military service on account of sickness, mumps was the most important disea.se 
in the American Expeditionary Forces. Approximately 1,021,636 days were 
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lost from service on account of mumps. Between July 1, 1917, and April 30, 
1919, inclusive, 81,899 cases and 43 deatlis fron\ mumps were reported. They 
were distributed by months as follows: 







Cases 

236 
337 
307 


Deaths 






Cases 


Deaths 


July 


1917 




July 


1918 


3,626 
3,359 
.5,674 
7,694 
8,076 
10,958 

8,901 
4,160 
3,973 
1,697 


1 


August 




September 


3 




330 




8 


November 


980 




November, 


21 


December 


1918 


5,855 
5,245 
3,805 
1,155 
1.500 
1,709 




January 


1919 


5 








1 


March 




March 


4 


April 




Total 


81,899 






















The monthly incidence rates for mumps per 100,000 strength in the Americaa 
Expeditionary Forces and among the French troops in the zone of the armies 
and in the interior are as follows : 



July 

August 

September, 

October 

November. 
December. . 



January., 
February . 

March 

April 

May 



A. E. F. 
1,517 


French 

zone of 

the army 


French 
zone of 
the in- 
terior 


33 


1 
179 


1,262 


31 


J 19 


686 


25 


99 


477 


29 


127 


916 


35 


89 


1,621 


46 


154 


3,103 


79 


291 


2,289 


93 


277 


1,328 


112 


261 


262 


129 


210 ; 


298 


110 


232 1 



June- 
July -. 

August 

September. 

October 

November . 
December. 



1918 



A. E. F. 



January... 
February . 

March 

April 



231 
3fi7 
311 
734 
441 
436 
573 



492 
250 
268 
141 



French 

zone of 
the army 



French 
zone of 
the in- 
terior 



274 
251 
164 



Just as with us, the French rate depended upon the presence among the 
troops of new recruits who had not been previously exposed to the disease, or 
at least had had no previous attack. The enrollment of each new class of 
recruits caused an immediate increase in the rate, as can be seen in the first 
five months of 1918. This increase in rate among the French troops appeared 
first and to the greatest degree among those in the interior, and affected the 
rate of the troops in the zone of the armies in proportion to the numbers of 
new recruits who were sent to this zone before they had passed through an 
immunizing attack of the disease. The case mortality from mumps in the 
French Army (zone of army and interior) was 0.12 per cent, January, 1916, to 
October, 1918. 

A case mortahty per cent of 0.05 and a loss of 43 lives attributed, but 
probably not really due, to mumps uncomplicated by some other condition 
may seem an unimportant loss in forces the size of the American Expeditionary 
Forces, but the loss of time, work, service, and what it represented in money 
spent and loss of effective force in battle or in supply services, due to the segre- 
gation and care of 81,899 men for an average of 12.5 days each is well worth 
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every effort to prevent, avoid, or diminish, so far as possible. The prolonged 
incubation period, the long and uncertain period of infectivity, our ignorance 
of the virus or etiologic agent and its mode of usual conveyance, lack of early 
and accurate clinical criteria for recognition or identification of suspected 
cases or exposed persons, and the very general susceptibility of young adult 
males when well exposed, all combine to defeat the measures of segregation 
usually employed. 

MEASLES 

There were reported 8,207 cases and 86 deaths from measles between 
July 1, 1917, and April 30, 1919, in the American Expeditionary Forces, giving 
a case mortality of 1.05 per cent. The case mortality from measles in the 
French Army (zone of army and interior) was 1.32 per cent, January, 1916, to 
October, 1918. 

The high incidence rates in the first months, up to and including January, 
1918, as compared with the rates after that, are probably to be explained by 
the fact that among the troops which came over before the spring of 1918 
there was a very much higher percentage of men who had not been through 
exposure to, and epidemics of, measles in the training camps in the United 
States than was the case with troops arriving in the American Expeditionary 
Forces after February, 1918. 

In the first 18 months of the American Expeditionary Forces measles was 
very largely confined to troops just arriving at base ports, or to detachments 
of these newcomers at the replacement camps, or even among the combatant 
units, to which they were often hastily forwarded without even being held to 
pass the incubation period, although they may have been known to have been 
exposed during the voyage to infection on shipboard. 

Between 50 and 80 per cent of all cases in the American Expeditionary 
Forces from week to week up to the signing of the armistice were reported 
from the base ports. The incidence of the disease varied widely from week to 
week, according to arrivals of transports or convoys. 

After the discontinuance of new troop arrivals, and with the greater 
stabilization of commands as to location and personnel, measles played but an 
insignificant part in disease incidence in the American Expeditionary Forces, 
and nowhere developed any important epidemics. There is no reason to 
believe that measles in the American Expeditionary Forces was to any notice- 
able extent due to infection acquired from the French civil population. What 
cases there were after January 1, 1919, were chiefly in the other parts of the 
American Expeditionary Forces than the base ports, especially in the armies 
and in the advance section. 

Comparison with the incidence rates of measles per 100,000 per month in 
the British and French Armies shows, as in diphtheria, very much higher 
rates in the American Expeditionary Forces. For the French troops in the 
zone of the armies the rate in 1917 varied between 2 and 7, for the troops in 
the interior from 31 to 147; in 1918 the rates in the zone of the armies were 10 
to 21, in the interior 49 to 464, the latter high rate resulting from recruiting the 
class of the youngest new troops. 
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In the British Expeditionary Forces the monthly rates from October, 1918, 
to April, 1919, varied between 2.7 and 16 per 100,000 strength. 

The incidence rates for measles in the American Expeditionary Forces per 
100,000 of strength per month were: 



1917 

July 145. 2 

August 118. 1 

September 179. 6 

October 225. 2 

November 463. 5 

December 359. 6 

1918 

January 358 

February 14. 4 

March 42 

April 22. 6 

Mav 44. 5 



1918 

June 42. 3 

July 27. 6 

August 55 

September 73. 6 

October 64. 6 

November 53. 6 

December 20. 8 

1919 

January 8. 5 

February 8. 4 

March 13. 8 

April 15. 1 



The relative youth of our troops, tlie recruiting of so many of them from 
parts of the United States where measles was less universal than it is in child- 
hood in France and England, and the extensive contact of our troops with 
civilian populations in England and France, are thought to explain such 
excessive rates as prevailed in the American Expeditionary Forces in comparison 
with those of the British and French. 

Measles as a precedent to or contributing cause of pneumonia played a 
very unimportant role in the American Expeditionary Forces, as can be seen 
from the case mortality of the disease. Pneumonia following measles was rare 
in the American Expeditionary Forces. 

SMALLPOX AND CHICKEN-POX 

Thirty cases and five deaths from smallpox were reported in the American 
Expeditionary Forces, while 289 cases of chicken-pox were reported. The dis- 
tribution of these diseases by months was as follows: 



Month 


Smallpox 


Chicken- 
pox 


Month 


Smallpox 


Chicken- 
pox 




Cases 


Deaths 


Cases 


Cases 


Deaths 


Cases 


1917 
July . . 






1918 
July 






12 














16 


September 


1 






September 


1 
2 
9 

2 
4 

1 
I 


1 
1 


16 










28 


November 








November 


18 








3 

17 
S 
<J 
13 
19 
14 






18 


1918 






1919 




20 


February 


1 
1 
3 
2 




February 


2 


20 








33 


.'ipril 


1 


April 




28 




Total 








June 




30 ! .'i 


289 

















With the exception of 4 cases in February, which developed among hospital 
personnel after exposure for several days to a case of smallpox which had been 
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considered to be chicken-pox, no 2 of the cases of smallpox reported occxnred in 
such relation to each other, in time, place, or organization, as to make it seem 
at all probable that there had been infection from one case to othere in the 
American Expeditionary Forces, or that the infection in any two or more of our 
cases had come from a common source in the civilian population. There is 
always a small amount of smallpox in France, the military alone being uni- 
formly vaccinated. 

The first death from smallpox was of an officer who was exposed to the 
disease while suffering from mumps, a delirious smallpox patient in the same 
hospital having escaped from his attendants and entered the officer's sick 
room. The officer was not revaccinated at the time of the exposure, and he was 
not previously adequately protected to prevent a fatal attack of the disease. 
One of the other deaths was of a nurse, one of the four hospital pereonnel who 
had been exposed to a supposed chicken-pox case. The nurse had gone on 
leave before the true diagnosis of the case of smallpox had been made. She 
returned by a long exhausting railroad journey to the hospital suffering severely 
from the constitutional symptons, and with a typical smallpox eruption widely 
distributed on face and hands. No secondary cases are known to have resulted 
from the exposure of her fellow travelers. 

The object of recjuiring the telegraphic report of cases of chicken-pox on 
the day of diagnosis was to call the attention of medical officei-s to the impor- 
tance of this diagnosis in adults, in spite of the unimportance of chicken-jiox 
per se in the Army. To be on guard against making a false diagnosis, to l)e 
ready at all times to consider a case of chicken-pox in adults as possiblysmallpox, 
or even probably so until proved the contrary; in such ways is an early diagnosis 
of smallpox, when it does occur, better assured. Such cases of smallpox as 
occurred in the British and French Armies were rare and widely scattered. 
Cases of chicken-pox were not the subject of mutual report between the 
armies. 

MENINGOCOCCUS MENINGITIS 

There were no extensive epidemics of meningococcus meningitis in the 
American Expeditionary Forces, although a number of organizations in which 
the disease had prevailed to a serious degree in training camps in the United 
States continued to show relatively high incidence and to give evidence, from 
the way the cases developed, that carriers were numerous and the organism 
virulent. High carrier rates were rarely found, and certainly not in such rela- 
tion to high case incidence in an organization as to justify the belief that the 
presence of carriers compared in importance with the alterations in suscepti- 
bility, through which groups of men passed apparently as a result of changes 
in environment, occupation, and climate. Crowding, extreme fatigue, cold, 
wet, exposure, inadequate, cold, and unsuitable food, all appeared to play 
important parts in developing increased susceptibility to meningitis. 

Rarely were cases so grouped that one case could be shown to have origi- 
nated from another among his messmates, his company, or other companions. 
Scattered distribution in large organizations was the rule, even in divisions 
where the disease was relatively prevalent. 
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It was commonly noted that jnore than 50 per cent of the cases reported 
in any week, up to the cessation of troop shipments from the United States, 
were reported from the base ports, and in most of tlic cases the infection origi- 
nated and often deveh>j)ed nj)on sliipboard, where the allowance of floor space 
per capita on troop decks was frequently not more tlum 9 square feet. 

The high rate of incidence in the American Expeditionary Forces in No- 
vember, 1917, was due to outbreaks in organizations which brought the disease 
with them from their training camps. 
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The high rate in October, 1918, followed three weeks after the highest 
incidence of influenza, and it was considered probable that the widespread lower- 
ing of resistance, apparently to various infectious diseases, resulting from influ- 
enza, the prevalence of upper respiratory tract inflammations of a great variety 
accompanying or following influenza, the continuous inclement, cold, wet 
weather, the serious overcrowding of most of the quarters provided for troops 
in the American Expeditionary Forces, and the exhaustion of man)' of the com- 
bat troops incident to the extreme battle activities, all contributed to the 
sudden increase in meningitis at this time. 
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There were reported, from July 1, 1917, to April 30, 1919, inclusive, a total 
of 1,965 cases of meningococcus meningitis, and 911 deaths, giving a case 
mortality of 44.14 per cent. The case mortality from meningitis in the French 
Army (zone of army and interior) was 32. Gl per cent, January 1916 to October 
1918. 

Comparison between monthly incidence rates per 100,000 strength in the 
American Expeditionary Forces and those in the British Expeditionary Forces 
and in the French armies shows almost constantly higher rates in our forces. 

In the British Expeditionary Forces in 1915 the monthly rates for cere- 
brospinal meningitis per 100,000 strength varied between 1.6 in September and 
15.0 in March, with an average rate of 5.05. In 1916 the rates were from 0.8 
in November to 4.3 in April, with an average of 2.25. In 1917, the rates were 
from 0.5 in October to 7.4 in March, with an average of 3.04. In 1918 the 
rate for the last 3 months of the year were 0.3, 0.2, and 0.3, respectively. In 
1919 the rates were January 0.6, February 0.3, March 0.4, and April 4.6. 

In the French armies in the zone of the armies the rates in 1917 (July to 
December) were from 0.2 in October to 0.9 in December, with an average of 
0.48 for the 6 months. In 1918 the rates were from 0.2 in January to 1 in 
February, March, and April, with an average of 6.83 for the 12 months. In 
the fii-st 4 months of 1919 the rates were 0.3, 0.8, 1.8, and 0.7, respectively, 
with an average of 0.9 for the 4 months. 

For the French troops in the interior the rates in 1917 (July to December), 
were from 2 in August and September to 5 in November and December, with 
an average of 3.3 for the 6 months. 

In 1918 (January to August, inclusive), the rates were from 2 in April to 
12 in May, with an average rate of 7.14 for the 7 months. 

SCARLET FEVER 

Scarlet fever has not been considered in the past to be of much importance 
as a problem in armies, but for much the same reasons as have been given in 
connection with measles and mumps in the American Expeditionary Forces, 
scarlet fever in our Army of young men, in large numbers drawn from sparsely 
settled or rural communities, developed considerable incidence, and persisted 
to some extent at all times. 

Among the first lai^e organizations which arrived in France, one developed 
a considerable epidemic of scarlet fever in November and December, 1917. 
The resultant cases were left at numerous places on route across France, and 
many small villages received legacies in the shape of local epidemics in the wake 
of the passing troops. 

In the spring of 1918, also, there were several localized outbreaks among 
newly arrived troops in which the infection was traced with approximate 
accuracy to the presence of infection on shipboard, brought directly from the 
camps where it had existed in the oi^anizations just prior to embarking. Here, 
again, the necessity for speed and the limitation of space in transports and trains 
were the special factors contributing to the spread of the infection. 

The disease was always easily controlled by adequate frequent medical 
inspection of contacts, and segregation of cases and suspects. 
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There were reported, from July 1, 1917, to April 30, 1919, inclusive, 2,064 
cases of scarlet fever, and 70 deaths, giving a case mortality of 3.39 per cent. 
The case mortality of scarlet fever in the French Army (zone of army and 
interior) was 1.77 per cent, Januaiy, 1916, to October, 1918. 

Comparison with the monthly incidence rates per 100,000 strength in the 
armies of our Allies shows our scarlet fever rate to have been higher than theirs. 
In the British Expeditionary Forces the rates for October, November, and 
December, 1918, were 0.9, 1.8, and 1.1, respectively, and in the first 4 months of 
1919 they were 1.5, 0.8, 1.3, and 1.8, respectively. 

In the French troops in the zone of the armies the rates in 1917 (July to 
December, inclusive) ranged from 2 to 4, averaging 2.5 for the 6 months. In 
1918 the rates in the zone of the armies were from 1.2 in December to 9.3 in 
October, with an average monthly rate for the 12 months of 4.09. In the first 
4 months of 1919 the rates were 2.0, 6.9, 9.2 and 8.7, respectively. 

For the French troops in the interior the rates in 1917 (July to December, 
inclusive) were from 15 in November to 25 in July, with an average monthly 
rate for the 6 months of 19.8. For the first 7 months of 1918 the rate for the 
troops in the interior were from 24 in February to 90 in June, with an average 
monthly rate for the 7 months of 49.8. 

The incidence rates for scarlet fever per 100,000 of strength by months 
in the American Expeditionary Forces were: 



1917 

September 11.2 

October 39. 9 

November 51.4 

December 93. 8 

1918 

.lanuary 64. 8 

February 44. 8 

March 51. 8 

April 54. 7 

May 33.4 

June 15. 3 



1918 

July 10. 4 

August 6. 7 

September 4. 6 

October 6.0 

November 5. 2 

December 6. 7 

1919 

January 6. 8 

February 7. 3 

March 6. 2 

April 5.0 



DYSENTERY 

Owing to the loose clinical use of the term "dysentery," many cases were 
reported under this heading for which no supplementary information as to 
specific etiology was received. The majority of cases of the ordinaiy diarrheas 
were treated, or recovered, without hospital care. Since the type of enteric 
disease, a widelj' prevalent epidemic diarrhea, which prevailed from July through 
September, 1918, in the American Expeditionarj^ Forces, and particularly among 
the troops which took part in the Chateau- Thierry operation, was benign and 
of brief duration, and since the emergencies of combat, evacuation, and hos- 
pitalization forbade the use of hospital care for any but serious cases, there 
can be only estimates of the incidence of this affection, based upon reports of 
medical officers with troops or of those sent out from the central medical 
department laboratory to study the situation and direct preventive measures. 
It is estimated that not less than 150,000 cases of diarrhea occurred in the 
First Army, in July and August, 1918. 
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Where examinations of stools could be made early in the disease it was 
common to find the usual dysentery bacilli, and in a considerable number of 
cases the bacilli of typhoid and paratyphoid were identified as the cause of 
what had been supposed to be a simple acute enteritis. The more severe and 
persistent cases of diarrhea and those complicating the various battle casualties 
which reached hospitals often when examined tlid not show at sucli a late 
stage of the disease specific organisms which could properly be considered tlie 
cause of the disease. Thus it will be seen that any statistical statement of 
dysentery in the American Expeditionary Forces must be of but relative com- 
pleteness and accuracy and not at all comparable to the reports of this disease 
among the British, where every case reported as dysentery had been proved by 
bacteriological methods. The records of the disease in the French armies also 
were based on reports confirmed by laboratory examination of stools. 

There were reported from July 1, 1917, to April 30, 1919, inclusive, 6,195 
cases of dysentery, of which 5,261 lacked laboratory confirmation of the diag- 
nosis. Of the 934 cases for which laboratory proof of the diagnosis was 
presented, 38 were of amebic origin and 896 were due to one or more of the 
dysentery bacilli, well-known and rare varieties of which were identified. 

Of the amebic cases the majority gave a history of a previous attack or 
of residence in the United States or in the Tropics, where the disease is known 
to be prevalent. 

No cases of infection probably acquired from local French civilian sources 
were reported. Amebic and bacillary dysentery are fairly common in all 
parts of France, but no serious epidemics or foci of either kind of dysentery 
were reported in the French civil or military population during the period 
under discussion. 

The distribution of the proved and undetermined cases of dysentery 
reported by months was as follows: 
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There were 31 deaths attributed to dysentery between July 1, 1917, and 
April 30, 1919 (giving a case mortality of 0.50 per cent), of which one was 
amebic in origin, five were bacillary, and the rest (25) were of undetermined 
origin. These deaths were distributed as follows: 
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The case mortality of dysentery in the French Army (zone of the army 
and interior) was 3.37 per cent, January, 1916, to October, 1918. 

The monthly incidence of dysentery per 100,000 strength among French 
troops in the zone of the armies in 1917 varied between 5 and 7 for the last 
six months of the year. In 1918 it ranged from 2 in May to 49.2 in September, 
with an average monthly rate for the 12 months of 13.6. In the first four months 
of 1919 the rates were 2.6, 2.4, 0.6, and 0.3, respectively. 

For the French troops in the interior the rates for the last six months of 
1917 were from 9 in July to 97 in October, with an average for the six months 
of 43.8. In the first seven months of 1918 the rate ranged from 5 in May and 
June to 105 in August, with an average for the seven months of 26.6. 

TYPHOID AND PARATYPHOID 

There were reported in the American Expeditionary Forces between July 
1, 1917, and May 31, 1919, inclusive, 1,242 cases of typhoid fever, with 155 
deaths, giving a case mortality of 13.2 per cent, and 169 cases of paratyphoid, 
with four deaths, one from paratyphoid A and three from paratyphoid B, or a 
case mortality of 2.4 per cent, and a case mortality for the two diseases com- 
bined of 11.28 per cent. The case mortality of typhoid and paratyphoid fevers 
combined in the French Army (zone of army and interior) was 9.76 per cent, 
January, 1916, to October, 1918. The cases and deaths in the American 
Expeditionary Forces were distributed by months as follows: 
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There is no question in the minds of those who followed the development, 
course, and subsidence of typhoid fever from July, 1918, to May, 1919, that up 
to January 1, 1919, there were man}^ cases of typhoid and paratyphoid fevers 
which were not recognized or reported as such. There were several important 
reasons for this, among which three require special mention. During the 
extensive prevalence of epidemic diarrhea, in July to September, 1918, in the 
areas over which the advancing battle line was sweeping from Chateau-Thierry 
to St. Mihiel and beyond, enough cases of typhoid and paratyphoid were 
detected, almost accidentally in the course of diagnosis and treatment of the few 
cases of so-called dysentery which reached hospitals, to indicate a pretty gen- 
erous seeding of these diseases among the great mass of benign nonspecific 
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instances of enteritis. Later, also, when the organizations which liad been 
particularly afflicted with diarrhea in the Meuse-Argonne were searched for 
carriers of typhoid and paratyphoid, such numbers were found as to suggest a 
considerable prior undetected incidence of these diseases. 

During the overwhelming epidemic of influenza which coincided during 
September, October, and November, with the period of the maximum American 
Expeditionary Forces participation in combat, all conditions were favorable for 
the overlooking of enteric affections in the mass of acutely sick men, of whom 
99 of every 100 were suffering from influenza or pneumonia. Battle casualties 
and the most serious medical emergency of the American Expeditionary Forces 
combined to put such a strain on medical and nursing personnel, and on hospi- 
talization and laboratory facilities, that a thorough searching clinical study and 
diagnosis of all patients was impracticable. That many typhoid and para- 
typhoid patients at this time went through their diseases to a spontaneous 
recovery may be fairly surmised from the fact that during the months of 
December, 1918, and January and February, 1919, a large number of patients 
came under hospital care in a convalescent or carrier stage of typhoid or para- 
typhoid fever, whose history made it quite clear that the onset and early stages 
of their diseases had been mistaken and treated for and as influenza, often as 
long as eight weeks earlier. 

The attitude of medical officers throughout the American Expeditionary 
Forces was a further important contributing cause of delay or failure to detect 
and report typhoid and paratyphoid fevers, even when all the evidence — 
clinical, bacteriological, and, finally, at autopsy — was overwhelming in forcing 
one to a diagnosis of these diseases. Intestinal type of influenza, subacute 
enteritis, chronic dysentery, and many other possible but improbable diagnoses 
served to disguise the true presence of typhoid. It seemed to be so deeply 
impressed upon the consciousness of the average medical officer that typhoid 
fever would not be encountered in our presumably 100 per cent vaccinated 
Army that they were in many instances, apparently deaf to histories and 
blind to the symptoms of classical cases of the disease. 

The educational propaganda made necessary by the steadily increasing 
incidence of typhoid up to January, 1919, bore fruit in the submission of a larger 
number of suspected and clinical cases of this disease before laboratory examina- 
tions had confirmed or disproved the diagnosis. So it was that from January 
to May, 1919, there were many cases of typhoid fever carried as true cases on 
the record in spite of inadequate evidence of the specific nature of the infection. 

In the record of typhoid incidence in the American Expeditionary Forces 
there were three important episodes: First, the outbreak in the Camp Cody, 
June automatic replacement draft, which arrived (250 men) early in July, 1918, 
and in which 98 cases of typhoid fever developed ; second the widespread occur- 
rence of the disease in November and December, 1918, and January, 1919, in 
the divisions which had shared in the Meuse-Argonne operation, and more par- 
ticularly in the 77th Division when it reached its training area in the advance 
section, and among the personnel of a number of hospitals in the advance 
section; third, an outbreak at Marseille in March in a motor traction park. 
It would be superfluous to describe here the probable and proved causes of 
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origin and spread of typhoid and jKiratyphoid in tho American Expeditionary 
Forces, but it is worth noting that the usual and well-known causes prevailed 
and operated to start and continue the epidemics, and that well-tried sanitary 
and technical laboratory procedures sufficed to bring the outbreaks to an end. 

Unusual and special exposure of our troops to typhoid and paratyphoid 
infection occurred in the area of France in the vicinity of Gondrecourt and 
Commercy, where these diseases had prevailed in the civilian population 
since 1915, where civilian cases were found frequently in the villages used for 
billeting our troops, carriers and heavily polluted village and house water 
sources being abundant, and in the occupied area of Germany in and about 
Coblenz, Trier, and along the valley of the Rhine, where for generations typhoid 
and paratyphoid have remained endemic in spite of persistent and intelligent 
efforts of the German public health authorities to eradicate them. 

Probably the inoculation of our entire force with the triple typhoid- 
paratyphoid vaccine played the most important role in preventing these diseases 
from developing into serious epidemics, such as afflicted the Australians at 
Gallipoli, and the French in 1914 and 1915 in France. 

The rates for typhoid in the British Expeditionary Forces which are con- 
sidered in the present connection are monthly rates per 100,000 strength for the 
months of October, 1918, to April, 1919, inclusive, which were, October, 0.3; 
November, 0.3; December, 1.4; January, 1; February, 0.4; March, 0.6; 
April, 0.4. 

Among the French armies in the zone of the armies the monthly rates per 
100,000 strength ranged in 1917 (July to December) from 4 in December 
to 8 in September, with an average for the six months of 5.7; in 1918, from 
0.6 in November to 6 in June, with an average for the 12 months of 2.4; in 
1919, January, 0.6; February, 0.9; March, 0.6; and April, 0. 

Among the French troops in the interior the monthly rates per 100,000 
strength ranged in 1917 (July to December) from 14 in December to 60 in 
October, with an average for the 6 months of 29; in 1918 (January to August, 
inclusive) from 7 in April, May, and June, to 28 in August, with an average 
for the 7 months of 12.4. 

The incidence rates for typhoid fever in the American Expeditionary 
Forces per 100,000 of strength by months were: 
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July 0. 

August 

September 

October 

November 1.8 

December 

1918 

January 1. 1 

February 

March 

April . 92 

May . 20 



1918 

June 1. 1 

July 11.0 

August 4.2 

September 3. 9 
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November 4.5 

December 13. 

1919 

January 17. 

February 6. 3 

March 12. 

April 7. 7 
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TIBERCULOSIS 

Between July 1, 1917, and April 30, 1919, 4,201 cases of tiil)eiTul()sis of 
all kinds aiul 433 deaths were reported in the American Expeditionary Forces. 
Of these, 2,113 were acute miliary tuberculosis, 102 were tuberculosis of bones 
or joints. 73.5 were incipient pulmonary tuberculosis, and 1,2.51 were chronic 
pulmonary tul)erculosis. Of tlie deaths 22.5 were from acute miliary tu])er- 
culosis; 3 were from tuberculosis of bones or joints; 99 were from incipient 
pulmonary tuberculosis; and 106 were from chronic pulmonary tuberculosis. 

The tlistribution of the cases and deaths by months wer(> as follows: 
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The total cases, numbered 4,201 and deaths 433, or a <:croup case mortality 
of 10.31 per cent. 

The figures here presented do not represent the normal incidence of tuber- 
culosis, nor the death rate from the disease in males of this age grouji. Rigid 
examinations had removed all but a small residue of discoverable cases of 
tuberculosis from the troops before they embarked for the American Expedi- 
tionary Forces. As rapidly as possible, with due consideration for the patient 's 
welfare, all tuberculosis patients were returned to the I'nited States as jiatieiits 
as soon as a positive diagnosis was established. 

Deaths occurring among tuberculosis patients invalided home in whom the 
diagnosis was made first in the American Expeditionary Forces are not included 
in these figures. 

It was thought that the damage to the upper respiratory tract, to the 
bronchi, and to the pulmonary parenchyma itself, resulting from exposure to 
various of the toxic gases used in battle would predisjiose to tuberculosis or 
tend to develop ciuiescent foci, which might have existed jirior to the gassing, 
into an active stage. No evidence of any predisposition to tuberculosis or unusal 
incidence of tuberculosis among convalescent gas cases has been discovered so far- 
40081°— 26t 70 
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Taking the three groups of jjulmonary tuberculosis — i. e., acute mihary, 
incipient, and chronic — it is to bo soon that no notable change in incidence 
rates of this group as a whole occurred after the cjiidemic of influenza, as might 
well have been expected. 

Monthly incidence rates of the group of tuberculous pulmonary affections 
in the American Expeditionary Forces per 100,000 strength were: 
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July 64. 3 

August 37. 4 

September 53. 6 

October 31.4 

Nobember 69. 1 
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June 26. 5 

July 22. 2 
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November 15. 5 
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January 25. 1 

February 26. 6 

March 29.9 

April 22. 8 



INFLUENZA AND PNEUMONIA 

Between July 1, 1917, and April 30, 1919, inclusive, there were reported 
in the American Expeditionary Forces 191,590 cases of influenza and 29,381 
of pneumonia. During the same period there were 545 deaths from influenza 
and 12,849 deaths from pneumonia, or a case mortality of influenza of 0.28 
per cent and of pneumonia of 43.7 per cent, and a combined case mortality of 
6.06 per cent. The number of cases and deaths reported and the incidence of 
these two diseases by months per 100,000 strength were as follows: 
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660 

620 

971 

3,560 

7,008 

2,621 

2,629 

2,797 
1,064 
1,808 
1,0S9 


116.0 
56.3' 
62.5 
140.0 
178.0 
358.0 

520.0 

210 

218.0 

37.6 

72.5 

89.3 

62,7 

90.1 

235.0 

402.0 

141.0 

138.0 

155.0 
64.0 

122.0 
90.7 


. 






5 








October 




23 


November. 




28 






80 


1918 
January,. 




158 






52 


March 




90 


.'Vpril 




91 


May 




93 


June . 


748 

516 

751 

2,500 

2,200 

1,086 

952 

878 
445 
739 
372 




89 


July... 

.\ugust 

September 

October 

November 


4 

10 

56 

269 

85 
28 

16 

8 

44 

25 


95 

308 

2,444 

4,823 

1,467 


December . 


921 


1919 
January.. 


600 




486 


March. 


553 


.\pril.... 


188 






Total 


191.690 




S4S 


29,381 





12,849 











■ Figuri'S incomplete. 
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It would be entiroly unprofitable to attempt to tabulate or report lobar 
pneumonia and bronchopneumonia separately under such conditions of the 
diseases as prevailed in the American Expeditionary Forces. Rarely was it 
possible to make any type determination upon cases of pneumococcus infec- 
tion, and the number of cases reported b}"- types was so small as to present no 
interest in a general statement such as this. 

Of 104,225 cases of influenza and 9,576 cases of pneumonia reported in the 
British Expeditionary Forces between September 28, 191S, and April 19, 1919, 
inclusive, 7,693 died, giving a combined case mortality of 6.75 per cent. 

Of the 131,951 cases of influenza and 14,041 cases of pneumonia reported 
in the French Army in the zone of the army between September 20, 1918, and 
April 30, 1919, inclusive, there were 10,531 deaths, or a combined case mor- 
tality of 7.21 per cent. 

The case incidence of influenza in the French Army in the interior was 
from 2.7 to 11.7 times as high as in the zone of the army. The case incidence 
of influenza per 100,000 strength in the French Army in the zone of the army 
and in the interior for the months of July, August, September, and October, 
1918, were as follows: 



Zone of 
army 



Interior 



July.... 
.August - 



1918 



118 
126 



1,281 
1,476 



Zone of 

army 



September - 
October 



1918 



971 

2,825 



Interior 



3,964 
7,669 



At no time did the incidence of influenza in the American Expeditionary 
Forces exceed 2,500 per 100,000 strength per month. 

The monthly case incidence rates per 100,000 in the British Expeditionary 
Forces and in the French Army in the zone of the arm}' for influenza and 
pneumonia are as follows: 





Influenza 


Pneumonia 




British 


French 


BritUh 


French 


1918 
October.. 


851.6 
2,105.3 
1, 180. 4 

509.6 
891.5 
768.5 
302.4 


2,825.4 

),20a0 

726.9 

361.1 
705.7 
356.7 
11&2 


99.5 
230.2 
84.3 

29.3 
«8. 3 
59.1 
15.1 


203.0 




48.1 


December .. 


4a 6 


1919 

January - 


21.4 




93.7 


March 


3a2 


AprU 


12.7 







It is particularly interesting to note that the highest incidence of influenza, 
as shown by weeks, fell in the American Expeditionary Forces in the week 
ending September 22, 1918, the highest reported from the French Armj' in the 
zone of the army fell in the 10-day period October 10-20, and the highest 
incidence reported from the British Expeditionary Forces fell in the week 
ending November 2. 
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The ratio of pneumonia to influenza in tlie American Expeditionary Forces 
did not vary materially during the period of the epidemic. Pneumonia cases 
reported by weeks fi-om June 15, 1918, to February 9, 1919, inclusive, were 
about 12 per cent of the number of cases of influenza reported during the same 
weeks, the exact percentages by weeks being as follows : 

Percentage of pneumonia as compared with influenza cases, by weeks 



Week ending— 


Per cent 


Week ending— 


Per cent 


1918 
June 23 _ 


12.3 
12.8 
10.4 
11.5 
12.0 
13.7 
11.8 
11.9 
10.8 
10.8 ' 
11.3 
8.1 
9.2 
7.4 
13.7 
11.6 ; 
12.4 

lai , 


1918 
Oct 27 


15 5 


30 _.. 


Nov 3 


17 I 


July 7 


10 


12 7 


14 


17 




21 


24 


11 


28 


Dec 1 


12 2 


Aug. 4 


8 


13 8 


11 


15 


15 4 


18 


22 




25 


29 . 




Sept. 1 


1919 




8 




15 


IS 6 


22 


12 


15 5 


29 . 


19 


11 1 


Oct. 6 


26 - -. 


11 2 


31 ... .. 


Feb. 2 


11 1 


20 


9 


14 3 









In October, November, and December, 1917, and in January, 1918, the 
incidence of infectious respiratory diseases, so-called "clinical influenza, pneu- 
monia, both lobar and bronchopneumonia," reached very high rates, but, 
owing to the small number of American troops then in France, and because 
detailed study of communicable diseases in camps or hospitals had not yet 
been made, no comparison of rates was made, and the seriousness of the con- 
dition was not appreciated at the time. It may well be that the unusual con- 
ditions which the troops had to face, especially the crowded and ill-prepared 
living quarters, combined \vith very severe winter weather, were responsible 
for a more than usual seasonal expression of these diseases. 

During February and March, 1918, the usual subsidence of influenza 
occurred, and in April the incidence was low. During the latter half of April, 
epidemics of a benign, acute, febrile infection appeared, first (April 15) at a 
camp near Bordeaux. In one week the affection, which resembled mild 
influenza, reached its height, and in two weeks more it disappeared from the 
camp without any secondary pneumonia or other complications, and having 
caused no deaths. Several camps and detached groups of white and negro 
troops in the vicinity of Bordeaux similarly were affected, from 2 to 10 per cent 
of the command developing the disease suddenly on the same day. 

The onset was sudden, with symptoms altogether like those of influenza. 
The patients were afebrile in two to three days and back at work in four to 
five days. In about 10 per cent of the cases there was a mild bronchitis, but 
there were no other signs or symptoms of pulmonary involvement. 

On May 1 the disease appeared in Tours, and by May 24 the episode at 
this post was at an end. The clinical picture was identical with that at Bor- 
deaux. On May 3, the disease, commonly called "three-day fever," appeared 
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at Langres, at a camp hospital. On May 22, a base hospital at St. Nazaire 
passed through a similar experience, and from this group of cases the influenza 
bacillus was found in nasal and bronchial discharges in a high percentage of 
the cases. May 1.3-24, the disease appeared and ran its course at Chaumont. 
May 20-24, it appeared at Bourbonne-les-Bains. 

By June 1, the disease was widespread throughout the American Expedi- 
tionary Forces, and evidence of civilian physicians was very definite to the effect 
that the disease had prevailed mildly in the civil population in France during 
March and April. 

The disease showed sometimes one and sometimes another predominating 
symptom, but a typical clinical picture was as follows: Abrupt onset with head- 
ache, usually occipital, severe, and at times with meningeal symptoms, severe 
backache and general muscular pains, fever, general soreness in the chest, 
especially substernal, with a mild sore throat and a slight cough. No distinct 
chill occurred, but the temperature often rose to 103° F., and sometimes to 104° 
or over. There was extreme prostration, and in some instances men fainted 
while on duty and had to be carried to bed. Recovery was rapid. There were 
no complications. 

During July, the disease disappeared largely from among the troops in 
the American Expeditionary Forces, and until the niiddle of September there 
was the usual seasonal freedom from respiratory infections. 

In September, influenza in a much more severe form reappeared, and may 
be said to have raged in the American Expeditionary Forces, reaching its height 
in the third week of September. It was at this time that the disease, which had 
meantime spread to England and the United States, appeared in its most 
serious form on the crowded transports arriving at our base ports in England 
and France. 

The seriousness of the situation may be judged from the fact that in several 
convoys of transports, carrying a total of about 100,000 troops, there was a loss 
by death from pneumonia, complicating influenza on shipboard, of 2 per cent of 
the strength within three weeks from the date of embarkation in the United 
States. 

After the severe recrudescence of the disease in September, October, and 
November, the cases fell off, until in December, 1918, the rate was much lower 
than for Decgmber, 1917. In January, 1919, there was a thinl wave of less 
severity and affecting a smaller proportion of the American Expeditionary 
Forces. 

During all the period from September, 1918, to February, 1919, the .clinical 
manifestations of the disease were extraordinarily severe, the complication of 
pneumonia developing in .5 to 10 per cent of the cases, and the deaths among the 
cases complicated with pneumonia running as high as 50 per cent. The cases 
often were overwhelmed by the infection and died within 24 hours of the onset. 
The lungs showed a picture of coalescing, patchy pneumonia, often with hem- 
orrhagic tracheobronchitis. Empyema as a complication was rare. 

Infection and resistance are subjects concerning which there was more 
opinion than fact in dealing with influenza, but experience with large bodies of 



1110 SANITATION 

men of practically the same age group, under a variety of environmental, occu- 
pational, and climatic conditions justifies the following general conclusions : 

The infection is conveyed by direct discharge of nasal, mouth, and tracheo- 
bronchial secretions of patients from at least the earliest observable moment of 
appearance of symptoms until a week after the subsidence of fever in uncom- 
plicated cases, or until the cessation of cough or other catarrhal symptoms 
in cases complicated by bronchitis or pneumonia. 

The infection may be conveyed by tlie hand, and b}' utensils and toilet 
articles when these vehicles have been soiled recently by moist respiratory 
discharges of an infected individual. 

The chances of infection are increased with close and continuous personal 
contact, as in crowded barracks, mess halls, or meeting places. 

The severity of infection appears to bear a close relation to so-called 
"lowered resistance," a condition apparently developed by fatigue, exposure to 
wet and cold, worry, strain, insufficient or irregular food and sleep. 

Infection can be diminished in severity and extent in a command by pro- 
viding not less than 40 square feet per capita in living quarters, securing sepa- 
ration of sleeping bunks so that heads are separated by a partition, requiring 
boiling water for washing mess kits, preventing promiscuous coughing, sneezing, 
and spitting in and about quarters, and particularly by segregating under 
hospital conditions all men foimd with the slightest symptoms of cold, malaise, 
or fever, on medical inspection, carried out upon the entire command each 
naorning and afternoon. 

MINOR COMMUNICABLE DISEASES 

According to Section XII of Manual for Sick and Wounded Reports, 
A. E. F., which went into effect June 15, 1918, and thus continued in force 
Circular No. 13, issued from the chief surgeon's office, March 11, 1918, only 
certain communicable diseases were to be reported directly to the chief surgeon's 
office by telegram or telephone on the day of the diagnosis. Not infrequently, 
however, various other diseases which were rare, or were capable of causing much 
inconvenience if unchecked, were reported to the chief surgeon's office by tele- 
gram, and in the section of epidemiology of that office attention was given to the 
occurrence of all the communicable diseases, including those of which report 
was made only through the medium of the daily nominal roll of the sick and 
wounded by mail. 

Owing to the long time which generally elapsed between the development 
of most of these diseases and the receipt of report at the office of the chief 
surgeon, A. E. F., there was rarely any adequate opportunity to make studies 
competent to verify the diagnosis or to discover the origin and path of infection 
of primary and secondary cases. 

ANKYLOSTOMIASIS 

Ankylostomiasis was given as a diagnosis in three cases in 1917, one each 
in August, October, and December, in 37 cases in 1918, one each in February 
and June; the others as follows: July, 2; August, 7; September, 16; October, 4; 
November, 2; December, 6; and 8 cases in 1919, of which 6 were reported in 
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January and 2 in February. These cases were discovered while examining the 
stools of patients with severe anemia, in cases of acute or chronic intestinal 
inflammation of undetermined origin in which the ankylostoma or eggs were 
found incidentally, and in the course of routine laboratory examination of 
stools in hospitals. The organisms were found in soldiers whose homes had 
been in the hookworm belt in the United States, and there was no good reason 
to believe that ankylostomiasis developed as the result of exposure or contact 
with carriers among fellow soldiers in France, although there were in many 
places such neglect of latrine and moss sanitation that the occurrence of direct 
hand-to-mouth infections need not have caused surprise. One death from 
ankylostomiasis was reported in October, 1918, but, failing autopsy confirma- 
tion, this can hardly be accepted as conclusive. 

ANTHRAX 

Although the published expereince of the British Army and of the Local 
Government Board of England with anthrax in 1915 and 1916, caused by the 
use of shaving brushes made from an inferior grade of bristles imported from 
Siberia, Manchuria, and Argentina, might well have put the American Medical 
Department on its guard, surprise at the appearance of a number of cases in 
the United States and in the American Expeditionary Forces was not unnatural. 

No cases were reported in the American Expeditionary Forces until March, 
1918; however, 65 cases were reported in the next 12 months as follows: March, 
2 cases, 1 death; April, 5 cases, 2 deaths; May, 8 cases, 4 deaths; June, 8 cases, 
2 deaths; July, 13 cases, no deaths; August, 7 cases, no deaths; September, 11 
cases, 1 death; October, 7 cases, no deaths; November, 3 cases, no deaths; 
December, January, 1919, February, 3 cases each and no deaths; March, 4 
cases; April, 1 case and no deaths. 

With rare exceptions the initial lesion was on the shaving area of the face, 
and a new shaving brush recently had been used. In a number of instances 
the brushes were examined and the Bacillus anthracis was found. Although it 
is possible that the organisms on the brush may have come from the face lesion 
of the already infected patient, enough instances of discovery of the organism 
in new, unused brushes were met with in the United States and in the American 
Expeditionary Forces at Liverpool and Dijon to make quite clear the origin 
of the infection. The fulminating cases with hemic and meningeal involve- 
ment were diagnosed as septicemia and meningitis; one case was treated 
for several days and until just prior to death as mumps, and several were 
unrecognized until just before death, when a diagnosis of cellulitis of the neck 
was changed to that of anthrax. Some cases originally diagnosed as anthrax 
were found to be cases of streptococcus abscess and meningitis. 

The total absence of anthrax among animals in the places in England and 
France where our troops were billeted lent little support to the common belief 
of the men, and of their medical as well as line officers, that the infection came 
from the stables often used for billets, or from horse blankets. 

The fact that the great majority of the cases of anthrax were discovered 
soon after the arrival of troops at base ports in England and in France gave rise 
to the suspicion that troop decks and holds adapted in cattle ships for troop 
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transport purposes might have been the place of origin of infection from infected 
cattle or hides. Information sent to the Office of the Surgeon General at 
Washington coincided with observations made in the United States, and ordei-s 
were issued which adequately protected the men against the distribution or 
purchase through the Quartermaster Department of shaving brushes which 
had not been so treated as to destroy any anthrax bacilli or spores. 

Several makers of low-grade shaving brushes were found to have made use 
of bristles from known infected foreign areas and to have used insufficient 
precautions during manufacture to obtain complete sterilization of the bristles. 

FAVUS 

Seven cases of favus were reported, one each in the months of October and 
December, 1918, and February, 1919, and two each in November, 1918, and 
January, 1919. No information was obtained as to whether these werecases 
with origin prior to enlistment and undetected at that time or, if developed 
since enlistment, whether a possible or probable source of infection was found 
in any case from among French civilians in the billeting areas. 

GLANDERS 

Ninety-eight cases of glanders were reported between June, 1918, and 
March, 1919, with one death in October, 1918. It may well be doubted whether 
any but the one fatal case were cases of glanders. 

In spite of the fact that glanders among the draft animals in the American 

Expeditionary Forces was very prevalent and attained extensive epidemic 

proportions so that there were many opportunities for infection of the pereonnel 

handling horses and mules, it is presumed that change of diagnosis from glandei-s 

was made in most of the cases and that there was the common failure of reporting 

the correct or final diagnosis. 

LEPROSY 

Leprosy was reported first in a case of the anesthetic facial type in a man 
in Juh^, 1918, and the diagnosis in this case was definitely determined. In 
September and October, 1918, 5 cases each were reported; in November 1 case; 
in December, 4 cases; in January, 1919, 1 case with a death; and in February, 
2 cases. These cases were not confirmed, and together with the death attrib- 
uted to this disease it is most likely that these cases should be put down as 
unproved. 

POLIOMYELITIS 

Fourteen cases of poliomyelitis were reported, 1 each in the months of May, 
July, and September, 1918; 2 each in June, August, and October, 1918, and 
February, 1919; and 3 in January, 1919. Two deaths w^ere due to poliomyelitis 
as proved by autopsy, one in May, 1918, and one in September, 1918. 

The diagnosis was considered very doubtful in a number of the cases in 
which the paralysis was of but brief duration and confined to small muscle 
groups. In others the disease was severe enough to be mistaken for acute 
epidemic meningitis. No two cases occurred in such relation to each other or 
sufficiently definite relation to cases in the civilian popiUation to justify any 
conclusions as to probable contact origin of infection. 
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It was suspected by the consultants in neurology that some of tliese cases 
were really cases of lotliargic encephalitis, which appeared in small epidemics 
among the French and British in civil and military populations during 1917-18. 

RABIES 

One case with death from rabies was reported in May, 1918, 2 cases were 
reported in June, and 1 case each in August, October, and December, 1918, 
and 1 in January, 1919, with no deaths. Positive proof of the existence of 
rabies in the attacking animal was lacking in several of these 6 cases, notably 
in 1 case where the injury was said to have been made by a cow. The cow 
did not develop rabies. Rabies, although always endemic in France, was 
reported as particularly prevalent in Paris in the spring of 1918, and widely 
throughout France in the spring of 1919, whence it was taken to England by 
the surreptitious introduction of dogs past the quarantine restrictions by return- 
ing troops, and in one notable instance by an aviator. 

RUBELLA 

Rubella, or so-called German or "Liberty measles," was reported in 46 
cases between July, 1918, and February, 1919. The reporting of this disease 
by telegram was called for, although even as a differential diagnosis in suspected 
measles and scarlet fever it is of hardly more than academic interest when it 
appears among troops. 

SPIROCHETAL JAUNDICE (ICTEROHEMORRHAGIC OR INFECTIOUS 

JAUNDICE) 

The first case of spirochetal jaundice was reported in April, 1918, the source 
of infection not being discovered. Seventy-nine more cases were reported as 
follows: 1918 — June, 5; July, 6; August, 8; September, 20; October, 19; 
November, 10; December, 8. 1919 — January, 10; February, 1. Five deaths 
were reported; one each in the months of June, August, September, October, 
and December, 1918. 

In a very few of the cases only was there obtained ade(|uate laboratory 
confirmation of the diagnosis, and in no instance was the presumed infecting 
organism found in rats collected where the infection was supposed to have 
originated. That there was considerable laxity in use of terms for diagnosis 
of acute febrile diseases accompanied bj' jaundice can be understood from the 
fact that yellow fever was given as cause of death of a member of the American 
Expeditionary Forces in October, 1918, and 10 cases of yellow fever were 
reported between June 15, 1918, and February 28, 1919, all of which cases it 
may fairly be said were something other than yellow fever. 

Infectious jaundice occurred in small epidemics at various times and places 
in the armies of our British, French, and Italian allies, and exposure to infec- 
tious discharges of men and rats doubtless offered opportunity for infection 
among our troops. 
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TETANUS 



Twenty-three cases of tetanus were reported with nine deaths, distributed as 
follows: 



1918 
July 

August 

September 

October 



Cases 


Deaths 


1 


1 


3 


1 


4 


1 


7 


3 



November 

December 

1919 

January. __ _.. 

February 



Cases 



Deaths 



In almost all cases of tetanus it was shown that preventive inoculation 
with tetanus antitoxin had not been given at all or had been given at a time so 
long after the injury that protection could not reasonably be expected. 

In almost all cases where it was shown that protective inoculation had not 
been given or if at all, had been given too late, the explanation was to be found 
in the emergencies of service and of supplies which were inevitable under the 
conditions of active combat and evacuation of wounded prevailing at the time. 

TRACHOMA 

One hundred and thirty-nine cases of trachoma were reported, distributed 
as follows: 1917 — December, 2. 1918 — January, 5; February, 0; March, 2; 
April, 0; May, 0; June, 3; July, 13; August, 19; September, 20; October, 19; 
November, 17; December, 12. 1919 — January, 11; February, 16. 

Inasmuch as practically every case of trachoma was seen, the diagnosis 
established or corrected, and the treatment directed by the chief consultant in 
ophthalmology or by one of his assistants, there is good reason to believe the 
reports of these cases are accurate. Although there was a great deal of tra- 
choma among the Chinese labor troops employed by our British and French 
Allies and by ourselves, there is good reason to believe that the great majority 
of the cases of this disease reported in the American Expeditionary Forces had 
originated prior to entry into the Army and were not acquired in France or Eng- 
land. The conditions of neglected personal hygiene and of exposure to dust 
and dirt were in all probability responsible in large measure for such recrudes- 
cence as occurred in cases supposed to be cured, and accepted at the time of 
enlistment as free from disease. 



TRENCH FOOT 

Although trench foot is now generally accepted as a preventable form of 
damage to the skin, underlying soft parts, and the blood vessels of the feet and 
legs owing to prolonged exposure to cold and wet, the affection occurred under 
such conditions as to bring it under study as an infection. In fact various 
microorganisms, bacterial, spirochetal, and mycotic, were said by various 
authors to be the true cause of the condition. When once the responsibility for 
preventing this serious disability, which often resulted in crippling for life, was 
placed upon the regimental and battalion line officers, the incidence of the 
disease, even among the British in trench positions where it was most difficult 
to avoid, fell to a very low figure. The disease never played any important 
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role in nonoffectivcness in the American Expeditionary Forces chiefly because 
our participation in the hohling of trench Hnes was only to an insignificant 
extent during the months of the year when the cold and wet were of such sever- 
ity and continuousness as to develop cases in any numbers. The largest num- 
ber of cases occurred dui'ing the Meuse-Argonne operation in October and 
November, 1918, when it was impossible to get relief, dry clothing, sound shoes, 
shelter, or warmth to men who were fighting continuously day after day and 
for several weeks, exhausted, chilled, and wet. Among the cases reported as 
trench foot the great majority consisted of minor grades of inflammation and 
frost bite, ulcerations and erasions of water-logged skin, and not the serious 
deep gangrene and sloughing which marked many of the cases among the 
British in the early years of the war. 

The 1,842 cases were distributed as follows: 1917 — October, 20; November, 
95; December, 28. 1918 — January, 35; February, 8; March, 18; April, 5; May, 
6; June, 7; July, 22; August, 15; September, 82; October, 529; November, 599; 
December, 152. 1919 — January, 165; February, 56. 

Five deaths were attributed to trench foot: Two each in October and 
November, and one in December, 1918. 

TRICHINIASIS 

Thirteen caes of trichiniasis were reported with no deaths: 1 case in 
September, 1917; 1 in July, 1918; 8 cases in December, 1918; and 3 in January, 
1919. The prevalence of domestic and farmyard slaughtering of hogs, and thus 
the frequent escape from any official examination of pork and pork products 
for presence of infection with the trichina, offered many opportunities in France 
for infection. However, the universal custom of thorough cooking of pork 
products is a great protection against the disease. 

TYPHUS EXANTHEMATICUS 

Typhus fever was reported once in October, 1917, twice in August, 1918, 
and once in December, 1918. The best opinion available in the American 
Expeditionary Forces and from the French was to the effect that the case 
reported in October, 1918, was a case of true typhus, although the source of 
infection or opportunity for exposure was never discovered. There was much 
room for doubt in the diagnosis of each of these cases, and equally competent 
observers held different opinions as to the diagnosis. No one of these four 
was considered to be a typical case. No one was traced even to a probable 
source, and no secondarj' cases are known to have arisen from these cases. 
Eleven cases were reported in February-, 1919, but it is supposed that these 
were reported as suspects at a time when cases were being discovered among 
repatriated French and German prisoners in Alsace and Lorraine, and the cor- 
rected diagnosis was never reported. Certainly the office of the chief surgeon, 
American Expeditionary Forces, was never notified of any such occurrence, 
and no special investigation of such a group of cases was made. It is presumed 
the diagnosis of these 11 cases was an error. 
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VINCENT'S ANGINA 

There is so much looseness in the use of this term that it is more than 
douhtful if any reUance can he placed upon the reported incidence of the disease 
in the American Expeditionary Forces. The term Vincent's angina when 
properly used applies to lesions, membranous or ulcerative and destructive, 
caused by the specific spirochete of Vincent upon tonsils and in the j)harynx, 
giving rise to angina, similar to that caused by diphtheria. 

The same organism is verj' constantly found along the gum margins in 
ulcerative gingivitis and in stomatitis associated with or resulting from bad 
oral hygiene. The members of the Dental Corps almost universally, and 
medical officers in the American Expeditionary' Forces very commonly, used 
the term Vincent's angina to describe the lesions of stomatitis or gingivitis 
from which the Vincent's spirochete was recovered, even when, as was true 
in the overwhelming majority of cases, the lesions did not involve tonsils or 
pharynx or any part of the upper respiratory or alimentary- tract other than 
the gums and buccal surfaces. Vincent's stomatitis would be a less inaccurate 
term than Vincent's angina if applied to most of the cases reported by the 
latter term in the American Expeditionary' Forces. Careful bacteriological 
examinations were made of the lesions in several considerable groups of cases 
and Vincent's organism was commonly found. It was shown that excessive use 
of tobacco and persistent neglect of daily brushing of teeth were responsible for 
the contributing bad oral hygiene. A low state of nutrition and general 
debility due to fatigue, exposure, and improper variety and character of food 
were found also to be important contributing factors. The spread of the disease 
among groups of men was obviously due to lack of proper sanitation of messes 
or boiling of mess kits after use. Common use of pipes, drinking cups, eating 
utensils, towels, etc., was in all probability the direct means of transmission 
of the infection, as well as the common soiling of hands by salivary discharges 
on iloor knobs and objects handled in common. Sixteen cases were reported 
in 1917, 590 in 1918, and 311 in 1919, distributed as follows: 1917— July, 0; 
August, 0; Septcmtier, 2; October, 2; November, 5; December, 7. 1918 — 
January, 2; February, 10; March, 12; April, 18; May, 20; June, 38: July, 59; 
Augiist, 56; September, 80; October, 90; November, 96; December, 107. 
1919 — January, 163; Februar}', 148. One death was attributed to Vincent's 
angina in December, 1918. 

PERTUSSLS 

Twenty-two cases of pertussis with no deaths, were reported. One case 
each in the months of October and November, 1917, May, July, ami October, 
1918; 5 in August, 5 in September, and 2 in December, 1918. 
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